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AiUtwi < 0)1 i y>- J O-ol jl J tjj-S’USfl oL^iaj jl J ‘j^J^I 

V <uU ^LiJl ^...tj J*>U- «>• ^Ulj >U]lj J^UJl JJjJb JUJj 
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JSj ttiLi 6 jjL- ^ ^j5 UI^J tjiij jij- U J5 J^UI o~^_) <J*>U- 

-O^j jl J-ol t3~>J t jl la ; . * , H ^jLxj J-OJ ^^^-Ij-^Jl 4-;l-j' J-» 
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ya oLJ^l j ^ J z3j ol Ju*j . 4j>- 3 j L^j Ay >~3 L^j aAs c_3L k+* 
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cjr-^ clrr^JJ w ^r4^ 
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tO J5LSJ1) big bang jL^iJ^I Jju *LiiJl ^ d ^idl 

4_iUaJl j^oLlj d>dj [(1) Oj j-Xj j 0 jjjjj] j ,/? « *J' ld&> dld>Jj>- d- >“lj 

dl jli! odd?- S/lSdM dJ^2_pli jUadJl ^jS' ixk-^LJl 5 JLjL^JI 

i^-531 iiiyi .Ju c f Vi ^ jiSn ^ljij 

^Ij-^Jl ( j^c djJ_*Jl d*. la pli L$ ^ *-o J_>dJ oJUwdJl dlj.S d->-lj 

t* Ot 4* & p ^ ^ £ 

complex Ijla^co Lj^dp ld^>- dkpli dJLdl ^yJl tdLS^Jlj 

* ** i 

(j, j-~>- j^LU ol: 4 j jpd-P dLiw* jj-$-k d>d ^JlSI molecule 

.( \ JSLi) international macromolecules 
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^3 Cd*-SljJ 4 _LjLa j^-P (J^-^ ‘di-SdS 

J doLwol £-jJdJl dobj <- jl h ^ Nl dJUajfc ^LLta jl*-> . (J Lj>cJ| ^JLpI 

0jd3 ^ p o^jj>-j^JI ^Ij^Jlj j-^L*J! ^y* >=r 

* t „ ^ * 

L y>j'y\ Bj±s ^y. iU^uJl jld'j ^Ul ^U^JLj 
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'Uj15 JlSCjlJ Jwo( j_p oLojJ^I oJu* c^oli aJL! 

-V^ j*-> . tO J^Sw) oL j JajJ lj oL j y>JlS ioljj 4JU.3 

c « k p li l ^ * /g oJj>cj!j c4_JiljJt oLjLS^I oJla Lv2_»I 

(T Metazon o^jk^oJl /*_**>! 4^Jj p ! jJLLkl ^wL*jl 4 iJl j~^>~ 

f-> 0-°J OIJjJJIj iJUl oLjJ^jJI ( _ 5 kpU jjh^" 

.(Y J&i) ijUiJU iilwVl 


^|jj| okpli liL^Vl oJbfe 0 j-Ji Oj^-kj JU J 

cReptiles aJ^JI ^ ^Amphibians iJlo^Jl ^ oJUJL^ 

JM>- jjfc j^kJ (.Monotreme ^jIjlJI <jl^>Jl 

^ ^ ^ - ' 

jj-g_k ( j-P Li>“ V ^ 1 CwiiuJ ^1 iojjjl oLi ^Jj>w<Jl ^yo JbJbJl ^kpU 

♦♦ 

jLjVl Ig-i Lo ^jVl ^rk»* ^JlP oSfl Jkju ^1 ioJliSl oUI^>Jl 

. . . I j 

o^L) Lgj'y c<uXjjj!jJ| ot j < $ " )lj oLw? jkJl oJ-a ojj_>s_L>Jl jJLl 

OjjljLwoJl ^-gJLJLs L^-j IjJjlJLJ JL-5-S 

c- 

ur^- ! ^ b cA ‘r^Vv «y ^ Lj L^c^wa^w^>J 1 ^ ^3 L < > » & y 

** i *♦ *♦ »♦ 

. . ! ! 

'A->jj_«JLS* oL^j^U 4^5” jJ L-g-j *L>- Lo <o j-iJl 

jlS’ .s Jill IJLa jl jjJb>JLJl *Ul*Jl jJcs-\ jlI) .jj^^Jlj ^jJL^JSj 

.or j5Li) d^Ji oL^j jjSn Iji 
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4— »Sp«. JaJl Ij j^Lp! j i >X ^ J f'lXwO \y Ikj^ 

M % > 

-k^U>cjj o Lg_>!j c<u^ol ^jj o ^ j^jI ji ki>- f-l jj L^jIj c^JL>cJl 

- i 4^L*y ^UaJj'Vi f-LiJl 

O 411 l^\j jOj ^J> j^J^UJlj jj^jjl jJI wU^pl JiJ 
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( j^Jjjl!Ij c_Jwl5sJl j ^L*Jl IjwLosJLpIj A-^w^ j aJL-O lJL^I I j-^jLj tJaia-JJlj 

Jj-> ^JLLJ J W J aJ^' ^ Jl IjUJ U5 jL>L 

^ .SwULJl obbJJ ^ j v_-o^l JLptj-ii jLipI J 

JftJlj A^Jl <bj-P • ‘L^jJl j AjwL^aJl L^-wvj>tj AjUJIj 

^Jl oLLLlj oUjJiJl JL^j LajJ?L>-I ^Jl JjVI aJLLJI LaL>^ ^3 
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(jA-*-> (t-fJl c~fl>- ^1 o!j_gJl Sji^ jLJl jlPsI \_« 

Jr° cJ^ l^h ®' jLl j>-ajLipI ^v-J L^J 1 ^Li ( /^o ^ Jill 

6 J*J o * 1 ^ Q ~ ^ J Jj Jlj c L g JL ^j ^yaj LgJ^a Waj JL) Jl 

aJL^jJI Lj_*Jl oL^jl?xLI ol jLl c-w>s-vi>l lUJl! .^L ^JuSj *Li Lg^a 

La.L^j l^i Jj LgjLp j LgL J ojuu J t^jlj JiJ Lp^jJI V 

JJ> LL ^4jLH Lf^a o-pLai o-pLl juJ . J^iwa aJlJS L^J^j OjL j 
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w\_«^LjiJl Ja_^» ^Jl IwLa k_LL-Jl ^ A -* jl L. 

Ls-^*3 Lwo*j LLLpLI s — j AJs-P C aL-3 ^j_^>-Ljj ^JwjJUj 4 4^www«) L>- i 

oLLlj ^ {J? <j~^-*~i 
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.^LLJl JL»I ^Ij 


UC ^Ll tp-Js-jJl jwb^/l j^pU? jp *Lp ^1 o Jla Owa>t^j jlJ 

4 Wd ^ LJ* ‘L^liJl laJ jJ)) : Jli ^ Lj^jJI Aj 

od^ 1 ^ jJ ^1 ^brjSflj jj-pUaJl Lli S/I 

0, JJ * (( lj-^ 
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ULj cJ N ^JlH ^IjlSLi LJlp LJp Jiiii j jpUJI Lol 



Jii jl5 U. 
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wJl lb_fls c5"H Lw>-La? Ll -X«^3 

IjS <3'^'j Ji*j Jj-^r ir* (_sV ^ A>Up1 ^ 41 

* ** -* 2 
.O^IJb-l J 4 jL> 1 ^p ^ La * ll 4^a^L*j^/ 1 A*Xo 

clr^J ^^^LJlj ^J^>*_LJlj 

JJLjl aJsjI jJlj A-w>-Jj-Sl ii^Aj^-!i ^^ip AXl *\JS’\ ^y 5 

£. 

LI wX*j a^oL'LL !jjA^j>- wXaJ . j-^L c^^-i-^L) ajj^ ^L-^Ji 

^alp ^L^l ^ ^ J 4 J-a*^ J^rj ^ oj^/\ 

Ijjci! JlHJ .J^JJJIj jj-LxJl j-m2-p 4 u5 iJL*Jlj ^^5LLl j^>*xJi 

♦* ♦* 

^jJl 4^jUi>J! j jJaxJ l ^a s — ^bjo N oLLjJI j £5lj-iJl LI 

.^y?jbCoj ^jjjJl Jb>-J jlSol £* 03>XiJl OjlSLl ^Ll) 

t »_4 L>^J ^ws_*» Ll A^-U J LaJl^-J L« A-2-LS^JJ $-9 1 -XiJ 
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.APjJL>e-<Jl aJLaII j^J j^P A*-Ji*Jl ‘Ugj^ll oUJl jLblj 

jiL^ jLwJNl Ll o j_o_£jL> iLL-sJuJl ^jL^aJl li-fc <^J-3 ^-jJ-j ^ -*-*-! 

£. 

l J J waJ l ^ LjkLXa Loljb oLjLS* ^j-a Ai^L^Jl ji? LXJ Ji oLj-LL-<Jl 

*♦ 
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4 J^lxxSlj ^jljxJL ^jISLj lLU^ ^Ij j%J> 4 oj j v 2 S i j ^-L>cJl JU5 j LpjjJl j 
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<5jM iijXJ t( *Jk*Jl aJ^U ^ jjbJl J\ JUjj <oU^, UUj UUAJ 
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tU*>jAij UUJl (JjjJ tl yj jjli*- U ( Ji ^ A^v .la «Jl aJU ^^JLJj caIjI^JI 
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4} ,2 i^uf i; tfbi L 3 E 
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ijL£ig 4 ju2i 


l J^s- ^^aJj ^rijU »*U>- ^y> jA>J^ JjU- -Ui J-*-aJLj 

l\j~£jj ol IjJjU- Ui' JaLaj IjjLi a^j>- a_U>- \j » - ../» j ol UU (£*) 

p, «a> f- 

o*L& ^j-^Jj tlj->5-Li3 A^boal Lsi>L>j>4 (<^^jl)Ij ^ ^_*Jl *LJlp I>-Aj-wPj jt-fc) 


oU_>jJl 5^j j-p 


l>Jj cl ^ « 9 oLsj>* 'V o^Lo Liw_4_) oL-S* j_aJI 


jUJl ^^50 ^jUo I^U aU ^>- jj\£ <j\ Nj oLjy 

** ' «• *♦ •* 

•bj~^ Ol Oja ^ 1 -U OjU^-Oj ^ liU c^UJl 

Cy pu' >=r uUi a^j 

Jl*-> LftO^P 4 jI Jb ^3 7t \ s «*< ^Lp o ^>- ^15 ^ji ^ia si oLjI^ji 

♦• v» 

X 1 p 

Ajiu i?L-jl ^ U^k>- U tfUj ^ L^ie- 5UJI jj-fkj 

Ls lj^\j>iJi Loljj 1^15” ^Qj£ 3> Jl>Uo L^JmJ Aaliju>c05 4«J>-Lboj 

o^wb>Jlj ^ ^ g > Lw» o'yJL>taaS , c4jjJ-So 

^ * 1 ^ * ^ ^ I l ^ a * S o l ^ a 1^3^ l ^ l«SLw^ ^ ^ ^ 3 ^ ^ - 1 



4JU 


i ‘lT^’ C ^ ^ ^ -■ -■ I r-U-jJl 4 jLv 2J>J ^JjLo-a J-5 v»Xj LgJw 

jJUJl 15 jJUJl jl I^JL>«J lift CJj^cS 


oJ^j 


(1) j5Jl ill <UUs^ *_>~b (_5^ ,L°ll!l (_5^i J^^-llj oJ-*-ll v-Jj Ulpi JjjJ 

fj^ 0-* ^°j olj^JI iSy- cjl^jJlj J-JJl <_JsUj ^ j coiiJl 

IJlA LgJ*}L>- i jJ^ Jaj2_>tJ 4jL>t^*> 4^*^wol ^3j tOljL-LaJL ^"* J 

*• ♦* 

.oi>Vi ^uJi jjsai 

»♦ 

AXjLp jj ^^j^I Jfl^>gj ^£wDl jiiJl ^ jjlJl Jj UUi L5 

** ♦* 

L5 0->^> ( y>j^'-! jl ^Jl 5 ^juJI v j&\ ^IJLSJI 1*1* juJ, 

^ ♦* 

. L^j oLl>cJI J LSwiI 

jU>tJlj JLp-Jl p-LJIj *1 j^Jl ^ Jw*buJ ^L^jj *LL>t-_^ LLp^ [^S 

++ ♦* 

. \2j\ ^aL <l^i\ y>rLjfja j CjL ^L> t/OJ L_^jL>slP 4j y*~ J La J aJjL^JI J 

^^1 jUcpNI (_yij 1- — i' <J> J^t^l ^J\ J*r ‘■iLk •*-*->. 

♦♦ *♦ ^ ♦* 

<yj J-! Cr* c^j b^.L^-1 Bj_p-I ^ij LoLipl y«l£Jl 

M ^ *4 •* ♦* 

ijjwijJI LfJLi' _y ,>» J-S” SJp-ljJl iJ5Jl *1^1 <j-« *yr J5 

** ** . 

l5 “I 1*1 id I „ 

IJObcoJl JuaJl 1$. •^i i~*i 1 1 *«y^ ^ CS»J CS* jW**?' (Jf^ 
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. [ Y ^ _ Y • tolijlJJl o jj— *] ^ QC^rO C 5* (JfS^ 1 


cjliJl JU^ 4)1 ojOS J^s- ^ydl ^y> ^1 L 
** •* *• *• 

^Jlp UL^>- ^ aJ^A^ - Jj>- 4^Ji*Jl ajLT ^j-vw<Jj 

^LUj j>-Lpj oj^jJD I^jJj^oJIj L^jJ^Jlj L-JaJl pJ-P 

t^lUi lIJJ pjo l)1 J-aj .La j-wPj Lj pLw<>w^L!l j (iLvi-p'yi 
ciJJi J-jo .lIL oL^jNI jjIj l3^^j ^Jl jI^jNI JJliSlj 

^ Jj f. 

^Lovju^j w HLa.^II LxJl l ^ > c^a k 

. AjL>Ja-jj j j-s^Ll oLlwJLj LIj^I lIL L° 

^»LJl j j3LJl^ !l)L^JI \Jl& ^ j ^wwJ^aJI JL«J! JL® 

lLs->cJI j-p ^jJj>-L«J| ^w2Jl LI j . AjLij-L>t-A ^ <u)l lI^LT ^jS' o«>tJl ^ Jj>- 

.((/^5-Ul f-UJUJl f-\ JJ li ljjt~>0 (jl 
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;JIS jJb liL- y ^ JaJ I aJLS* j-^-p Kyj)) jj-^j^JI L°l 

f* ut ** 

^J] Lp^-o^ww^ ^ Jjpl ^cs" 1 P^d- -1 ir , '>^'J pdll uii”)) 


<dLLd *_JLp , J 4>l 5,JLi , J 4od . ubli d^Jl 




ur*^’ Nl Ilf; .^UjI oJIj t^l^fllj ^-jL-jJl (.a^L^MJI 

♦* 

. ft -Waj jJL N 1jcJw« L ji 

** 

did* Jd-^ d^ dli -Ll^'j ^IvaJ^I (dUJl 'll 

•dr* - d^J <1 i_^ 4d^P AlSl 

♦♦ 

(3 j*-Ji_*Jl 4j J^sJLo ^ -s k? *J' ySL>Jl cjLI ^j-p Ow>^Jl 01 

oU 4JL5 jwaj>- ( j-# jU j~>-\ 4-^U <j-*j OJla .j-i5lj <AS 

^ J *cjr^ L a ^j- ) Oj^Jl 1 -La L^j j->- Jj jUt-P^/I 

£Jbj aJjJlSj 4)1 Ui^ ^4— 0 ill>- U4 U5 oL JlJj Li^j 

p p p 

L*)\d- d^'jj' <^j LdJJilj UjUsAjI y> 

** ♦♦ H 

^|5Lxo c_3 j^zi} 0^J-> jJ UoJp pLJl^JI jJi yJlj tLoL^I 
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<sj *)! N L) 4J4X 5Co 4 JjLa ^-pljwvS? 4_4 j L^jLS^J C ^joSJLwww^ 

(TjL^J J-d'-daj diil — 5 4»j-Sd^ 4rr®J t d _i5 ' <-^j-!J 

.^>-jL>dl ^dJl od/ I •'»’■' 

d^d?- iLodM ®(1)L»-^A <Jj-d 

LU5 jua*- oUd5l Jl dLd^l J^j U15» ii-S^SlI SJ^Ljl oLN jJL 

jjJljdll olid JdJ# loLdij .«ollp ( JLp j 4)1 Syrj ^Xs- JS\ t]o 
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^y dLdl jid- d J5 Jj d^ll J J^o- ^1 4fJ^ 

. \j (wJ ys l: . 's>r>~ aj 
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jJ ^ :^li yoj_<Jl j^a^j^JI IJla 

cr^ olj^^Jl (^0-1 iiljil ^1 o^d^dll Oj-dJl 0^jU dl U j 
JL>«dJ ^jp 4^Jpj aI^p j>-S^>cj 015 yo lol . 4J3 OL<>-)^yi j-^dJ 

iV 

^ p 

cfrULJl oLLddd ^4^ /^Lkj (1) I 4j>t-v2-J ’ f' \m*^Z?~Am*mKS4 d>, J 
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• (( / lJ -• x l , J>4' d^ 1 ♦ ♦* o^jdl JL>^> Js 41 Ij-U^j 1 ^.U-J 
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^3 OalSiSl j ^\- » diJ^U 

X p 

^^_Lp ^p ^jwLw^-Jl ^j-^ljJl 4*aL*J ^wvvJj C!^l^x-4v? c*5^i 

Jlxj ^ ^x)l oJliSl 4jCw s^aJ I ^ipj (3-L>Jl ip jj ^1p Ij^JJ^j (1)1 L^jJ^-Jlj ^-laJl 

^LlH j^JJlj tJij-Wl J-vi <j-» (Jh^ U-Lr" cr-* 2 ^ 

dLi J 4jpb>J| oLuJli ^ Lgj J^lp U JjJX 9 to^jUJl < j r ^jJc]\j 4_*j|jJl C-J J-Ul] 

• <Lo L i z. <■<■*> 


olj 4 ^Jly? 11 (^J-jL j->-L> 1)1 jjXiJl JL^l 4 \j^~\ 
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o' Q3 1 ^ j JuaJ 
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_ TAO jja^jl ^P ^ JjUl 015 
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Jj> ^ 0™Y 

of #| olJ-fJl 

^ ♦* f* 

AJwSUj *}GjLSj LaJL>s_a L>- c-sLia-j ^3 

V* 

0.jO3L) j-<0-> j»J t(t «JJ-v?) o\y *Ai IwL?- 

.ooLJ (_£l ejJu jOj LS 

p. 

iJlJLs Ajjiklll oJl& yp jia^jl Jjp otU.i Jl*j 

ciUaJ cJJlkJ <. 0 Js ^> Jl (O ^ ^jprjp* i>~^' <^i 

<# % 

aj>t_aJw<>JI Lo-S' LoLoj w Ll^l>- j.S'jJl 

. tj~>- ^ j I 4jy**l3 

^_A 4_>Lj 0->lSj IjI jJsl^jI i)\S JjaJ 

^<LJLiin ^jyj Jukjj Jy oJLjLJI 

Uauj-Jl f(UVY) ^Lp Graff cii^^JLaJl 
J-^->Jl ^3 jtJ <C-£J 

. | L>«j'y i j 
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ySCoj jJls* o yJl yi>-l 

^»Ip Hamm ^>Uj LeuwenHook y* yi jJ jUJUJl 

c-iUaj ^5 Ao y^oJt Oolii j^j > Jl jy a( ^ "IV o) 

♦* 1 

cojLa oJu^LL<JI o^-La 

^ p 

lljJLj 1 Jlj^T j cHart Soeker jS j^> 



i_<4 4} (J-J >- r , '-AP-)ll ur® '-^JJ' 5 
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jt-J to3jJ>tkl 4 Ijjj \Jj>- < — UJJ j-£ 3 t(^j-LoJl OI^^>tJl 

.Iflp-b y yc^j A^JijjJ] jl-b~ jijr^H '-*> up JJ^iJ J^i 
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01 ! io j-p <0 jkj jOLp j^LiJl j ^ OLp ^LvJl 0 jkl ^^3 c-oLw* jt-j 

£- p £j 

wQ 1 *■- 3 l 1^ .. 1 1 Lo ^OwJ /^J C ^ ^ <0 ' 4«»^£j^-} ^ 3 3 1 

p, ^ 

(H-^'j p-fr-^--* 1 dr^J f-b^-Lp jisJj .j^-Jl li-gJ y>y«-«Jl 

£ 

01 j-w>Jl p'liJl jl c-jL^a.i>-N \ 4_J Lo^P IjkJL^SO ^*0 Swammer Dam ^h ^1 y» 
t^ULUl Ikft ^j_P ^LJLoVl 4j0ajJl IjJL&Uu jvJ 0>-S* t4^auj-^^ ^jjjJwoJl 

•U^' ^ L*/i ^ ^^53! jiyll *U- yJlj 
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yip y, Wolf ^JlSjj -JLJ1 ^LL^51 oUa-Jl oLjJ yj 
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<Cj>-I ^Lp ^ j->- 1 c_5^ 4 jjL>o^ 4jl*0j 3 (JO^O*- c— ^0/2 j>-^I 4^Lq«p 0V^£j 

*• 

4JJ>-I ^i«P 00jJl>tj N 4_s^j^Jl OJJJlSj ijjJwoJi olil J-J>j| 01 ii^-0^9 t^k-JllI 

L« 4, a/?.)^ 0 1 j|jj>- JjJs-kl 01 ^-*->*Jl C_5^ j r-^“^ ^j-^Jj tlgJb-h ^3 

** ♦• 

[ Ls^2 J>- ^ L) ^Pd_> 


M 


4_<k_>- CJ 



.r-LLoVl AAkJl. J*-b 

^»L-v ta >- v yi oAa 01 --Sj^Aj j*J 4J^S\Jj c y^Jl 4 jlOL>&j i_j aJjj j*JL*Jl Okk JjjJ 
^L^-Lp ,**_p $ 4Xp OuLp 4jLJL>0i OiJOj 9 c/wJl>0! L>Ljl> 4 jIAj EJjA>cJi 

oL^Lv-i2jN I (UTO ^»Lp () j-^L i 3 yj 0-*x jj2j jj 0L<JL^i iw/LJOlSI 01 ^Jl o j-^a-p 

. Lp^Oj JL*j <W^j ^Jl ^3 ^1 4jjJj>0| 

♦♦ *♦ 
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^LSUl -U^jj oJu&LL« ^ya Hertwig 0^^ (^AVo) ^>lp ^3j 

4 jj-L>J| CjL^L^^IjN I JLfeLO 0^5" 1 4JL) 4 tflaOlj 0 4j2-lajJl 

jj3 ^LJLJl cJ j-p Jjl oJJ0-> 0L5s_s c^L2JJl o0-> 

. J^jJl dj\^\ J* (J ~S\j I J5 jj^ jl (jyJl jlj~>Jl 

♦♦ ** 

^1>jj ^jAj ^ Lo-) ~\JO 4jjj^oJl ijj^jJl 4jwv0lj jt-jjSOl oTj-SJl L«l 

ai^jj ^5Ui uk: y ikJO^. J\ C^L^! iikj 0L*J>l J^l 01 di^JJ 

• 4^s^2->tk I 4.^/?,) ^**~* 0 ^ 4-fljfl-J Ij 0«^»>Lp ^.-3 ^ g O 1^ 



y> J5 y jjJ JLii cJj jju* jj* L^5 j 

clrr^' y> Wjj (^^) 

Lo-S* ^£yy2_*Jl yOT yjl U^Jj L^jlS oLyJl 0 *>L^>*j L>~&j cyJLLlsLO>j 

y l*ilaj coyoa jly^ Ji ^ iii Lj**j*jJ (Tr) yJi^l jJUJi jli 

4 a/^j yJl doLa y> j S -**• * •'*3 U ^ l^^j>-Lo jJl ^ i j^uj'yi friiJLj c«-a>jJi 

.(^jJl 1^ J>L Ji. siUS ^ 0& 4 Ujj (YT) wt^JI 
' ** ** 

^g— * ; «/ ? ] l 4 ^jLL? ^yol ^1 oLS' I j_S^ oL^*-jJ J^-SLJ o Li tc-ij j-*-* j_a Lo^j 

ol Jly>“S/l y> jLy V (^Ulj to y?L>Jl ytjjjlj [^yj-^yj^XJl] 

^ ****** 

^ p. 

•^^ < ^ ^\ji\ yL y ^yj| jly 4 wJ 15 ye c^LJi y y> oy> ylis> JjLj 

^JjJl oLsy J-^J ^LoO-jI ya OOLpL^ y-y2 j 4y£sJj 

£. *? <J> 

yp i Ju V i ?s yi JjJ? aJ>x-<s^j J5 tU-jj (YY 1 ) ^jj ol.^yj ^5 

^ «-U- IQ. *a> j! LJlp lJuk i«jL5o !!<d JjlLj! eJJ 

?fVl 0 ^L-Vl Ji jl5 >VI ^Jlj 

*• ♦* 

**\Sj i ^S\ ^ 4j^ ^ ^JJI laJl yi jUytpNl 4j| 

^yJl <tuljjJi o Lfl-ygJ lj 4jllOU* yJl y?l y^lj 4jLy2.pl 4 jL a^J 4 jLL/? 

♦♦ * V TT 

^1 jij oLSJl Jj-^j ydJlj yy*Jlj OjJLJl 0 jJLS' to^lJj>-lj 4jjJlj yo 

X ^ p 

.<ibl CjIjI yo Aj\ 4j| toLiysJl yo j^J 

yp c_5^^ ol ^dlj 4jJUl ^-LJlp ^yrl ^-2J 

4-fliajJlj tJa_L>- ^1 *0b ywvj>cJl JLi IJla . L^_g y^L^ J^^Ll>-l 

. 4y-jj 0 U 2 J yo ^J| y^llaj ya 4 J^LojuJ| 4.j.lajj| yfe ^Liya'yi 

p ^ 

ya olyjl f-La y<00^-l ^LAl^aNl O0 j> 0> ! JU Jlis I y yu jJl La| 
rywfl 4j Jai >- 0jj3 iilO-) |jjfc> O-PxOOa 1^1 yJlj JL5 jj 4 J^~ J"^ 

.JaJ^- 0 

yj>-LJl UkJ! ^ yi oTjUl J U/i ijj ^1 r-LLaS/l UUJli 

(J ji) eiU^ (_5^ .t.t.xlj col j_«Jl 0-1.4J Jj»- jJl f-Lo 

'■<J^3 4_< 
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,>« (j^-iVt liL ill -& Ij^ii llii (Jy J ybjji ^ qw jUNl jo ^i 

/y* s ,{' y '’' i''.? -<"?•? 

.[\ . ) Ob')!! t jL-J^I 5 jj-*] ^l_Ayi> L~~* -CU?*3 a±j>; Aj^*\ Jjdaj 

^l 

jlj-sj>Jt N b jj>- j-o j_Sb <jL*J^/l ol Oj-^'b/l 4 jSM ^ J JjUvJ 
oJlS* ^iJI *L>-L*Jl oLjiijj ol ^jL*^ Iaaj tbbsjj-bl 

*T M 

4jaiajJ l ^S\J j Ob js>- jj* 4.a/?j jJl dUbSj ^ jJw<Jl <jl j-^bb c J^jJjJl cO&j oJjLw^ 

jt-J <.[\jjS1j> Loi j^J] !wLx_j jJL^o jl ^ULoO/l 

^ *** 

i^LJ*w3*b/l <uj J gjJl cL^_&^Le lg I t AS^-jyj eLiLJLj 

•or^' (i^c^J J-*^' 

W’jj J -L . Jd ^ L^'j or*-^. ci y ^ <>J' <0^-" Oi^ 1 -! J-*^'-iJ 

♦4 ♦♦ 

cr* f -jfT = OJ j5LJI) Oj J^s> (Y • *) jf- U^iaJj ^IjJJl ^ jLU J* f-JrT Jf- 
J^Ju>Jl 0 i_ -t - yabl b-AwLoJi y& J ^ ^ Cy* 

*o j-5b j cLaLOL?*- JjLojj L^bbojlj La y^j f'Lol ^W^jj-J \ L^j >XJbO ^U-gJNl 

0 jJ j ^-vbJlj JJL*Jl otb^j J jiaJlj ^ydi*Jl jloJlj f'L vip'yij 

JwLi-l ^^iJl ^j^-OrJl OLLa/? bLb J-T^j 

«* ** 

. ol jLJloJL 

♦* 4 

YijLJ^M J-l^o :-U_>^a L> JUi ^ S* 

^ a_ ’ tlr^J ^ a -> i>“ ^ )( : 2H Jj-^J 

^>La^il <l>- .»- l-<^j'yi iJJ-L~s ^y> (JjJij jlS - Ij^^ '-<S^ 'j-fe-^' <JI jit ®SIjaJI 

4* 

^3 (Wj^l b^U ^ij ,_^ t ^J- /, l j; -*J' °lr L| l 

♦4 1 44 ♦♦ 

Jij^l (*y Aijyto pj Lpl^ ^ 1 ^ g C-L>- La (_ 4 j J_bjl Cb->~b>Jl 

r-l^l ^ ^Jl AyH I iikJlj tU>Jl AjjJaJl j UkJLT 

ft 

. Lo ^ a,/^> 

el jaJI ^jJ L)Ij (eU>) >— iliaj (JL?- jJl (_£jJ L)l Jj^bJl ^Ljl LojJ^e (1)15 JJL) 

^ <ukjj filial ^ ^a\a'< Syrj <i)l 3^A ~le- ^ *J j t^lio 

.b^Jj jLil /wo Jjl ^JjbJl (jJ j^Jl <OjJu>tJIj 01 jill Obj col j^Jl oUaj 
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\ IVY ) ^»Lp ckki5l ^yo Jjl cJI / Ok Juji U jJil j kr-* Lkj 

f-k" co/XoJl i ikJl HLlHlj ^(^IVo) ^»Lp ^Laj ii jJ* jJ o*}Ij jv-j 

^OAVo) ^>Lp j_>tJl!L) j c j_JLp ^-wobJt o j„SJl ^3 c— ktjkl ^JJl ^-tj -* jHkJl 

. [^UkS/l <kkJl] c^ka^'Vl OjJL>-j (_£jJwoJI <W2jjJ| ^LoJjI 

l 5^ ^lowL>Jlj jw/^I jT/JI l)L5 JJjJ 

t^bl ^Y>k l)T j-iJt j! ^-Lpj c^jbl i j-^j /Lp ^jj co cjJ-s^ 

Cr 0 ^ ^! (*-! si I ^ <4 '-° <j'j 

♦* l V* 

^4aL>- jl jL^I j|JU>- <jjJ 

JjJjJI gp^Jl dJUiSj j^LJ! jUtP^I oU cJuol JiaJ 

P 

SL^i Keit Moore jj^» c~5 jj-wij^Jl , g~- : ; j ^ Jl *LJIp eJulg^- ^ 

^ 

l l?i. ULPl ^SL, jl5 Jjj» ijj^o Jli jJjJ . JUJ! 

p_UJ <ui \j £. j pJ c~Sj ^ ^1 t(_p!>L^Jl ^LJI j ^JLl! ^ ol tj 
f-U ^ ,Jj nj*J.>l JU y.l»~ i)Lj» ^ fj Ui % ^.U 

4-w<>wL*Jl k j_kHl okg-> ^jI c ~ l*j ^ jj >- jJl j^JLp /I j-S-^ H c - 

/ 1>! o^p ^ikj ikk^ /HI iik; ^kaJl juLi <JlSj yh^ui 

. (( Y 4tfla > ol jHl pLo ^3 jlj c ak> />- jJl Hlk 

♦♦ 

jy/3 » <ul jLSl ^J-^-k^Jl ^LJLP Ju>“l j J^ o jj_^3jjJl ^jL>-I jH 

! Hk <ul ! j j /I YjLk^/l JjJk- ^0 I<J JIH 4J|j^J Jjlio Jlj-o^o 

. [r A /l ^ ^*U}I (j' 4 ^ >J k ^ 

jlj^L jtH j! ojj-s^j oLhNI J-L>- jyrn ^uk-ti 

?4ik- 

p p 

jjJ i Ju jij ^SCiJlj ^ c3jL^ J-*J JJ-^ jj-^Jj^' ^W-ti 

|jj| dkil ^ ^lj • J jH H^jl / CjvJo ! 4J3 ‘kk-P I /I 

1^1)1 I J^j>c^o cl) I Ijbl dkl ^ k-S^ C4ijl JlXP ^jA jHHl l-kj CjIj^ I ok 1)1 

i^i d»J' ^Ap pi k H*" j>k' k' c$ 'Syj t 
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Jljo Lu_o jLs^a_>l ^ 5 j-^ jL*^ j*J(**Jt 4 -J 3 £^>- ^ 

<jl jJSJI cjIjI JJ^wLj ^1 j p- > t j /^_jjJl (JL>- j-^j L~5Li^ Lo «✓? >- oL^ d)l 

<j <>~*-UL> <x*£xl'j <i^' t/ ^ l^' p-o^' 

.^JL*J| IJla j.* LgJ iLli_Jl £_^lj_.Jl ^.3 The developing human I^^JLSI 

! aS I JcS ^3 ^*-‘oL>- J j-^ 5 v — 1 ^l^SvJi \jjt Jjl CjSl ^Jj>cJlj 
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O^ij^J i^- 5 <_s* _/*•“■''■’ t <jcr’ e^' <U A^ crHJ d>Jr~*^ 

** *♦ ♦♦ 
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u-* cr*-^" <3-*y V- Vj ^j'-y <j^d L« V* 1 ' 

‘ u ^^' J-*^ ^<_£y Li villi i-i^a ..!!<uj>^ jk^> ^ ^L^uJI J-oJI 

<jl a! !? jj>t-Jl <— >L^p ^j-*~-> ^xll ^IwJl l g « 11 < g « I JJJl toLo-lis 3y_> SjLxa 
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i J* {jZjl kJl *_o^J 4^JijJl ojjlillj Jli5l jJUJl 

♦♦ x» *♦ 

*£> c-jL>- jjo 4_^Jl^Jl 

t * 

4jidJL^jj 4 1 */?">cjJ L^jJu JLoj L^jISj jJUL3 I^jLJLP ^p^\jj aJ|_ 

*♦ 

Ja-Jw^Jl j!jl>J Ju 'y L>cj>-Ij pLaU! l )j-S^j ^.SJ j ( j_$sJj .L&L>ljj>- 

*♦ 

jlyL Ua*>15 ^j-4^ 1U JJr^ ^-M- 5 “j-" </ (Ty^- 

^ Oi j-^>Jl J-idj JJvP io-s^L^JI jjJ-u jjjJLfll 

oJ-«j iJLSo 'y U>-LaJbl 0l>t^JUL-3 o I jLj>- ^3 c— ij jJ <p^1jJ| <c5CL>^> ^\ 

++ 

^o (jj j^°J ^ a '^ J c[^Liv«i 4-iiaj] 

^j~jo Ij >- jj (TV) Lx_o oTA_SC_^^3 ^ JL«JIj ^jLj'i/l oLo j^o j^o j 

p p 

j%-p jJl ^i-p OL 43 ^ L>-£j15j 4 ijLSjUai^oj 4 cjLo^-.-*) j^\JI 

. <bl <jl>bMMd 4 [^LLol <Lalaj] ^ % > * * 0 ^S* ^3 l)I ^ 

U^ 3 ^1 p C^i ^1^3 ^jU ^1 Ai Q jfl ■> 1 1 ^ awjtj 

Morula aJjJI <u^J L*>\^Jl ^ aJli 5’ ?r . .,^> 7 tlJlSOkj t jLxJ'ls 
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jj-ltiejl L& Ju >-JI 4_jL>-jlitJt fs^XjJl 51_j_3 cL&^jXj ^il ^jLL^^'I l^jlidjU / *i Jl QJt 2uJa_)^_d! ~T 9 ^-i>- Julj 
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~?-lj j*J>- j»J -jAJ llsjjbt-a ,j-~>«Jl 5 -^LpS/I 

.oLJlk« ol ^>- lkU~° dU-L 


• /> ^ *1 1 g >14 Lgj -iul bb-l ^^1 cj L o-UaJ I 0 wLa ^jjq 4^-S^>tJl Lai 

^ ♦♦ 

1! J I j»Jl UlJLp lil <u^p ^1 AjoSM (_y«J «>*“> >-jIjW>I 

4JLl_*-a I £j*o L>j I I ^3 L^-L> j-SLj JJw« o LjL>- *bf I ^ JUj 

>1 oL>^-vi .U-^5L^ ^ b' to^MjJI 

. Ja *J I 

I ** 

:t^ - w oLNi ^ Sjj-] ^ *U- U ^ jL^P^/l oLJ ^ 

♦♦ 

. 4iU» ^Jik> <j* # /uL- 0^ ^ c L» J-^a 


f, f. 

JlA ^1 I jSs jAij -5-^x^d 

4 a U t I ojjl a Ajila . ) f-Lixjl jjw« (<l c 


( ^ ;c ^»Jl jl J-£" oUMl S.L& 

<uL>- ^ ^jJjS/I oUa^JJl X-» 

. Aj'jJl j 


il (TV) (_^jjw»Jl (jlj^>tJl ^ (jLj ^j v 

J^J oUlj^Jl ^ iuJl ^ (o*) jl jL” JiJ 
ijJijL^Jl 4 _l«JL> ( 0 *) Jl t[X ^j-^j^ijj^Jl <_>l] ijj-iNl oLLv? 

^31 T \ J~0S>- L$J^ ^ ^ *Y ^J-Jl L5-*r^' 

.x oU^Ji ^jsSfi 

£ 

^jLJl jU t^S/l A-v 2 -»j-J 0 jj_^jJl oLi-s^ ^J-La (jlj-^ - I ^ b 

.UJlJI p lil b! .1 /i 0 <oi J\ .XY 0 j^\ 

4^k^2Jl 4 JCW 2 JI jb t^jlsSn J-a^j L)lj^- clnH 

** s 

Ju JL>o (1)1 Uj J . ^5^1 Oj-SL^a ^j-Jw>cJl (1)1 (jjl cXX (Jj^LlAa 4j>^A-L<Jl 
^Dl 4_)S / 1 O^b- |Jl! tisiijjJLi ^ J^-aJl (l)l^w»xJl *lijl Jj3 

,^JJ| ^JjL>c^v 3 /ul*> ^JlLj ^ l-L^ C 5 ^ 



cy ^-°'j V/ j5Li oLS oij <-Luj jjj ol tsjj 

J-4^23 ^*)L*»^fl *L>- j^^Jl cLlta ^-Lp lj Oij tjl*Jlj jJLsJJ lo^J 

^ <y a-JaLp^JI apjJI oJa oJIj L° ^jSsJj L |» { * - A ^ A j^3 f i ' jjlp 

Jaii Aj~L^ iSLp jlk» ji j* U jL^I £jjl» M Oij .^yJl ^ 

o' OjjOj j^Sfl ^S\j ^l*l>- Oj^ ^ oLJl jlLj L$jV 

.JU-^JI ^lx>5 l$J ^jj j l# ooJ ^ji *UJl 

^0->^>Jl i^JaJl Uj^ I JlS j AjLiaJ Aja jJL?c<Jl oJLa 

:JU ^ i~ (U**> ^ JS\ Li LfcJI 


.[n - £ 0 obVl C^l Sjj^] lij 40L ^ ^ Jill CjC^Jj \\ ^il 

crr^' OjO>J Ol j oO^j U jjj oll<>Ji*J! obo^fl jJl5 

y y 1 ' ^'j jd! iikJl & OjS; jf\ ^ O^SL^ l/S 

.~a\yj\ ^iUaJ V J^-jJl ^iUai jA JsOIj ^JJlj tjiO£ ^1 

♦♦ 

: J 5 ^ cr° > <-^j 


a?P jSS Sa£ of £ * # ^ *: SC 4' ^ « j£, i£ J gaff Z^h 

• tn . rn oi/yi t i.uji i jy A 4&% '$% Jy$\ Z J4 

-~?" -'-d-*- >tJ (_^9 <UiiaJl jl^l (jJU-j iwjLj'yi iwJj J^j 

‘ L ^- < ^ U~-^ ^J-^J-iJ ur-’S! 'Aaj cLg^o Ji. j»Jj 4%* :JUi 

.(iij^^Jl) ^Jsjj^il cu-wwJ j J^-Ia)! ja ^JuJl jLo . Jl d)l^>sJl oi 

jU ^ij ^^3 jA L^So ^Ijl>- Jx wmO J i a^Wwv U <0 JJjJ ^<jy| J^yjd ( [a\ 

*• 

t^ 3 - 5 cT'b ji ‘(^Y Ijj^a) ^S-y < _ jS JL S' 4j_^w<JI oU!_^Jl 

^ ^-’UnaJI <S-r>* °j^ i yf^j J^J' 

b>l .X tJy^HJ o-U' tY trV^' J-«->=d 

.\j~a>- X l^Jl^j ^ tSjr^ (JjVl 4-vaJv 

♦* ** ** 


n 



c>l ^ J^^"| AiLaJ 

CjiVI 


~ Q ■ ^ (J t <Lal^ t 
SjjSjJ! 



- . Sj^^> 

:4_j^JuiJl 


j 


0 »\ > J| *-*"!>" lj -*9 



L^' lilj t^l ijJj^Jl jlS X Jl £» g^SUl X Jl L# iJl lili 

* 

^ l t»Xj J->tJ i (^3 Jli .1 /i jlS X J! w Y Jl 

'i*j •'-6 y ^j}i ^ ^j' (ij— o-~j w ^ j-* 

. A^J jSvJl 4j^/l aJ| C^j U kkl> 
♦♦ *• ♦♦ ^ ^ ♦ ♦ 

.[M . to jhll 4( *>Jl Sj^] 4^ ^ *>i ** &>% &r& j£- 

. [T Y V ayJl Sj_^.] 4^4 $ \ &J- ^ : ^' J' V^' dU-iS" j 

t JJUUJl dULo jk^^i .apIjjJJ a ..»,<? «/? kaJl jjfc !a-*-UI ^ o jj>Jlj 

V* 

.Aik jk-~-*jj 

♦* w 

U5 ULJ aJIL; j, UUJI j! L5 ~~j N jl ij lift 

u^" '-A^ i Lr^ '^y <Jj^' (J^ <yA^' y V" yj-A 
»* *• ♦♦ 

:Lip JJl-b-j jUJj Uyjj ll5j 1” 

'T^ x 1 x -•' ^ A, / / / / \ / ' *k £'"* » * 'V't '['''' > * 

&->kj (jo p==^J' ^ jkj U-jji y\ ^ jh\ <>j jpO Ja>- Aiiij 

/ / t>X ^ * O ^ / / Ji ** .i -"Tf ^ y'.^L'f 


> y^'P'P »> 'i'T / ^ -' > ”> , t ■ / t| .7 i'lY ^ ^ 

.[VY I^jNI tJja-iJl ojj^j] p-k A^’ C*-**ijj j (jkl*U^3l CiLtJaj' 

JbJL>tJ ^3 Lo Jkj o J jJL*Jl ^3 f-LoJkll -LaJ 

«* •* I 

(*-$-* t/ y^' j^" y ‘^'^j Jy 


rv 


■Wj -y^' (_r^r y y JjL-j ^Uxj)/ ypW- jy-~u 

u/ 

J-^ 2 ^ dr° ^JJ- 5 oUy 

. oj jialoJl A^la.ll ^^*Jl Lj>- 

<zj\jjaa J-t-Laj yy-^ i_r^; y^ J-Ay-^ p-^ ^ p-$^ y-* 

. 4j >- jjJl ^jJ iJLP^Jlj yjliJl J~i j*-5-^Jl <jpP 

.0 Y oj^*/ 3 ) ^yS* ^1p c^UI^ptJI oLs c o^g-Lpj 1 Lo*$^ 

iS* j^>Jl ^ j-*j t Y «/? 11 <Ji?-|ji ^3j j^ii-ll oLL^ 3 Ju<>j>cj Loj^wL?-! 

s: £»* p 

y oJ-J~>j ybj Jj-Sj (kjA 9 <Lpj J5yJl ^Jy* y;-^ y'j _Pj 

°'jyj J^'y ^ jrr> y^J j-fr® Ja^jJl 

*♦ 

.(^jJjiJl Jt 2 ^ ^Jl ^5 JaJLoj y$ t^JtpLidl l>gj 1 ^J>~ ^Jl JyP 

^ p — p 

^ J^2-<_Lp^o « /J . 9 4_Lo^ La,<wwvJ A*w*#l^^ aS*^^xJ1 £ i^ykSm) ^y >- ''^/ 1 ^^-*Jl _ 

p “i 

^j-~^>Jlj ijjJo'yi O Ll^JI ^JlJl X ^ y^i J-*J 4_L>-I^ ^3 (_£ J_L>C_JJ 

>L £ jiill J^a>jJ| ^5 Jaltoj ^^L«l>Jl ia~* jj! ^3 jJ& j 

** *♦ ** 

jli*d oUL (V _ t) y oLL^Jl i,J* AjyJl oUly>Jl A^J 
J^J yJl ykJ! LI .y-jLJl y-jJl <3 jj J\ JyJl yp y ^iL^Jl 

jijL>tJiJ tAj ySJJl Lg_>~L> ^JlSL^ liajl d)L ^_)S !l 

.ipU (*A . Y0 L~i; 5i LwJl 


JpUJ jjs pjyJl ypj 



Ja^j <1)1 o j-*>-Vl ol jJwcJ! ^3 JLSJ 


3 yCS^ 


A L>cJ \ JuPliJI IwLft (jl Lo-S* C L-JLu2J>- ^ ya ^oL>- 

yp ^ y j ib- 

♦♦ 

t x 

cii^oLww*< 4-v^ ^-o->cJl AjwLJlJI Ja-cA) ^Jl 1 wL& d)l 1-o-S* 

iJJJjj coU^ !l ijj^j^l (wiiajJl J^-aLoj ^-S*J-<Jl 11 ^Jl 

♦* ♦♦ 

I p 

£^^ -1 1—^J 4^)1 ^ i ■*■ - ^ T ~ ■* ^ 1 L ^ +> ^ A * ^ ^ .J 1 L «w<»aJ 1 to ^1 1 

•y^ b>!^ 

Ojlj-p jJl ^JJs-P olj yd** iallll A-wwwJ^PxJl ojC^l JlLP 

ci^L>tJLy Li S^_<jjJl <Lo.3 ol j-<Jl d>wi_Lj 1^1^ L/ 3 j) a/? >- c J^pLixJl ijjJLs 



i/jdl ipjl o-L- Ja jjJ 4 j jiaJi jsyJi jf Ujj 

4_vJL*J 1 UJ tobwail ijjJj'il i_alaJl <ol.i oJjJl y Zjjj ola-v a Jl 

** 

/ ^ 

j bo i2^L^ j cJiaJl jj> ur Jb-^\ 

^4Lb l-2 jZ+j ^ia>tlJ yoljli J^bJL)^ 4 j y>*j 5 j^^XxJl i— dJa .* 1 1 bi^y C(^b*Jl 

.^Uj 4)1 j^b 4 . j^ ^Jl 

jl l ij » H j j j-$o jl^ c4_JLp jJl 4_b- 4j>-jjJl £-b-> IJ U»l 

C^b>t-J ^ C^wwwJl (_ A«^pv^2»p^ L^“ ^ y .tfm^.i^.1^ bgJj jJ-* bli 

*♦ ** 

.4j>JIx^JL J \*j£jj £*>-l y j*J b tyjJl l )j 5 ^y C^b-Jl 

^yli !Jaii ^yZjuj JwJ 4yJ-*Jl 4JiJb>Jl oJ-fc *L>_l*Jl <y^y *-bjJ 

^ ^51 JJ 4UxJl vJbJl 4*yb*-Jl oJu^ Jju jl #1 ^~~>Jl L^J 

4Jb ^jUJI iSjtj*' -bb^J J* j - ia^^j Jy>l y*j jJJi J ^y I ^ £ * 0 

♦* ** 

ollliJl $ 4wJa.ll c_4JM a5vJl y JuJl*Jl 4jJl ) j tl> Ji-j Lub^S* i jlS* 

yi 

jl 4jL*j> j-^ 5 ^ ^IjJ^tj y^j y>- jJl Jj*P olj y2-* <uJ y° 4JU-Sjo yJl 

j 

< Lwg-< L>iJl wj| jjjLoJl j_JLj <SjLftLw» ( j_« 4j>5\-a 4jjJ (jl£ ^J-kj ^ <UjjJ-3 

?aj_^ji oU!_^>ji yy y^- yy^ij 

** 

p £. £, a 

J j_^ jJl ^1^ *b>- ^ j j Jl jb-?J Zj>-\ jl «j*_L~wo ^_y * U>- -iJj 

^ oJij^lj yp jJUL**^ jlll?- :aJ Jlii jt-JLv^lj ojL^Jl Jwail £ tJ-P jtyjisJl 

•y yy; 

♦♦ 

?K jJj jj*“l jj Jjt)) !^jV~Jlj Ay>c-Jl J j J (JUai 

.((jJJ lJu U-p Ju-» ’HI Jlii 

?jJjJl yj, j j^i y^l jy 

^14 Ulj c^jujl JaJJ- j^3 J^r^Jl L^l }) ^^5Jl J^^!l JUi 

C^Jjj 4)1 jib I j5 J ol y Jl ^Lj J^“ jJl jbp jU CjJ-y J jJl *p\ j-$3 SI yjl 

. ((^JbJ 4)1 jib liil ^bj ol^xJl p-bi j\p jlj 

^ cJlj oi-W? ^y>Jl 

jqJ» !cloJL>Jl I j_A IjwLg^i yj jJl yb>w?b f 4)1 J y^j Jbii 



^jjl 4J <&i jIJ 

•» ** 


LLP Ljj ^s. 

. V— jl jJ>tJLj 


^ ■' ^ ^ - V^ Q t, | |Q | 4j ^3 ^ | ^ . 1 i ^ ^ 1 -* >A I^ 1 * j I , I 

L> i bb3j bbbu o^bdJl 0 ^j 3 l ^ P^-Xj OO-P 0 1 j-o-Jl J ^jIj . pbw«-bl 

£lS ^ ol ^<Jl pb wJ .Sl^Jl ^ jl olbo bbp ^pJj b IX^^ c, 
bLb JL*j L_iJ-i]| pU- bU jb*Jl Jb~b L^>-j j^p 

Jrf^' 

£ 

*b (J^j-^ *b *Xp bl) o>-jj pb j ji ^jjJl (pb) jU jslij 

-cJlp j ^3 4j^>-jj ^jjJl bJ Lot .^JbJ <ul o.b (I j-Sbl 0 ! j^Jl 

LgddOP j ^j>t-b Lp03_P 4J0>- j j s d LLlj 43 y$ yl^j^y ^ju, pLS ^3 43 Lb 

LbL bi *b olj^Jl pU *Xp blj) ^^1 3jJj^Jl o jSL^ dUJbj cdpj 

.(Jbj 4 j! 

ol -b o3 jj>- j-p j oU oJLpli bOj>- j^2-*Jl pLoJLp l g j Ar^CI ^l!| oJLpbJU 

** 

Nl Lg-LP ^ws_bl ^L>c_>- <b-b$L jb 4_j b>r-ww»j 4jb\Jj t^l 4ijl J^X-L 

IjAjI *)L_b^ ^*)boV/l pIop-I^ 4jIop1 ^Xp 4 J <k>^s>- 0 jo>_>b^o lj J lw^J 

^^Ip I jyj j^UjI £p Lb>l IjabjJ c^U\/l LpJ^ bU- Lob 

<>* (Jj-bj c>bl jbt-P^lj <— ijjbJl 00->0->Jl \Xa l ^’\ L J-pL 

jJI 4 jI^ C -oil IJLa OiJ j 'Vl ?4-jbj3 y 4JbJLS , 

^j-bJlj jl^ r ^'Vl oO-^j 4^dJ 03 4jbl jl ^i>-l L V/ 1 jlj-v*<lj 

f, f, ** + 

4jIj oLJl j ol j->JIj 0LJ)/I ^jjb- °0^-j 4 jI Obi ojjb*j c j-bj jbSCU oJo! 

£ 

?^i>tJl IXa (O^L>o ^bb- jl ^* pL> p-JbJl OJJbJl OJJb oJj>-^ 

^jbv^>eJlj c^cJl ol bJ 4j*X->- O-Jl i«JI ^>11 ^jL-Vly 

♦♦ 

OisVM uUt^l 3 jj>cJ iJb^o V/ oLjTj bbilj (t^jjl pJlp <Jja Nlj b b-^j) 

Mlp 4Jbt^ <_J jjzs Lp^*>bs>j jt-^lp J-P 3bJV/lj jiSCJl 4 jIj j-bljj L^bJlj 

(b Jijdl jw^SGl bl^Jl ^ u/; ,b bjop ebb xL pLXI 

bis^>“ ^Jb->j 4jb>tL^A) bJ t^b_bb bp jlp j bJ yJSS* y bV^lt-Op 00 ^) y b i 0 1 JLjo 

p ^ p 

• Lww«a>Aj 1 1-^ ^ ^ ^ j j I y lf» bpli <Lj j^o J 40 ww^j L^dP ^wbJl 



o-L& OJJlJ JJl! l)Lw*o^/I Jyli*- AJLjb**- ojLfc 

jJjUaj ^L^Jl JJb^l vJ*Jl ^J>Jl 

.0wLvvc>- e-Li wL*j l)L*^oN 1 <—4 jj £-4 

ojj^ ijr 0 ajS/1 ^ v-^U^’L wU-L SUJL. JjuJl *L>* jlSJ 

♦* ♦* 

:<u U— Jli ~>J 

* - (^ 


*.<\*. '*\ (t ' *srX\'. r\- ,"u " ~ \ 'V< .\ >rn 

05 y y!/ o 5 >^>- l>^ CoJl 05 yo <4 o\ o"Lj' W-?^5 

£ jj$\ j j_^J S—i jjJ* 4 o jS jJU^ 05 2$ >a£ Oi 

j&J f£ J2i g23 4 42 

/ 

Lg-2o A^Jj^>s_J| 4jJ^s>-\ 4*3 jw\J >1 jj ^jj a 4JUl 4*^3 

♦* ~~ 

( ^~4>Jl ^J-p i)\ ^Uj j 4JL>t^w^ ajl*_SC>- o*U ^ 2 > jlg->J 

^yJl yl^\ ! L J-<^Jlj jrjl 4 ' u-° lM tio -4 

: aj ai 3 ^ JUi jsVl ^SJJI 33 frLiJl Joii- y J^LJl yJ ly. 

^ 0 ^?" J-3 jSj3l (_£jO*JI ij! j^>tJl 4jjJaJI j l ^ j a Lj O 4 q'— ^/' (jJLL- 

*♦ «* 

JwO (o _ T*) JyO ^j! 4J3y>J (j| cJ J-*->J C-3 UajJ 1 {£ J* Lol ^S>^P . O UajJ I 

iUwJl l) I l^j>c^JL> Nl 4i]a J 1 ^ j N till NJ t~bJ jJi 

** / 

^3 L»*_p A-tfJajJl l)LS" I JJ . I fl2,p LLw4 I ^JL^Jl <wiJL-Jlj ^\ jJJ 

(^jJl o^*-Jl JL>- 0 jii\ ^3 <Lu jA i 

♦♦ ♦♦ 

<JU>T^3 N ol 4j\ C^UJNIj ^Ul ^L»l L } j ^1 L> jNl 4La OJJ ^3 ^Sj \ 

*^»J ^r-^J 


V X>- 


4^1 JiJ! Ii-Aj iNl oJla J ^JJl >NI ^>1 3 Up>I Ui 

oJL^I j 4oiiaj O L^vo ^ 1 j^3 

^ / 9 f, / /'*3‘ / “J *>/ /^V ^ ^ ^ 

.[f^ _ to ojj-o-] li) {j* J i 

Nj C-iJl ^j-O ^ J 4,i,]g,J ^Jj0 (jL^vO^i J3 4j| 4jL>S*s^ (JJd 

yj 

. l) ^J-° ( ^ J J>XiJ j4Sj ijUajJl ^3 Aj jJwJl CjIjI 3 J-P 01 r^j 

^ ♦♦ 1 

I 4 . LoJ^wo coax-o> 1 i ^»U <_..^«J I ,_y a^oJLxJI oJuk cojU JwJ 

.L^y- ^ apLJI o jy— ^J«Jl IJLa 33 LAOS' L53 .•3-4^' O^l 4 

♦♦ \ ++ 



J ^ lh I ^ UUU 

^ 1 *♦ *♦ •• 

ol Nj 0 ^^jJ>c-<Jl 4-0 ^-a C-olS" olj 4_i_va-<Jlj Oj-i^ 4-9 Jj-*'* 

JA iJU^Jl oIa J jj4u" J ^Jl oUjj c~iUo" JS jJI Uf-Uipl J uu^- 

• !!vj^> £)>> Ji ^ r 1 ^ Jl ^ 

<u^> ^JJl L^>JI JlJI j iUJuj U>- 4*^' »>kJI o*U- Mi 

** ♦* 

o_^Jl 4i\ syrj 4 iJlia-J. <j-«-ij ^Aj>J_*_U 4jL>^ 

♦* «■* 

! o-jLcvj>Jlj 


/ »> 


^JlLj ^ pjj iyt ISU <4 

,/ / 't *■* > >X ‘'*S}* S '"I'} ' *'/% / *> 

U (3 \ ^ J^pJ AjiaJ^ fjA Jk — > 

.[o ajS/I ^ t^cj>Jl oj^x] ^ ^ ^ ,***a j. 


(i 1 


iL^L (J jJ 4lJL-JLa j 4jbl o^ljj_ Ol 4_L&JoJl Aj j I oJ_& C-4-o 

; <ul L^J ^Ijl o} jyj>- jJl L^j>^-»-wwj }g2*M**^ o^j ol 


s ^ * 


/ -f v 


> > 


•444 j43 4 C ^i4n j j4J 

jlj 'j. ,/94 .t. ... oL-ajjJl ( j-o JaJai (/.AO ol OoA^tJl A51 J_aJ 

^ U5 .iiU j*^- jJl iJLk, ^ c-Js^J ^1 ^ C/.VA) 

(jlj t4j waa ^r . ll pj>- jJl jljl?- ^ C-OX— > CjlisJ-aJl oj^ t j^ ( /. V 0 ) <1)1 ^d'^ >- 


4-^Oj J ^^<ww »-»>) oLlLxJI 


Jij 


C-^f> 


■I 




/ s 't ** > > 

T fri A i ^ ! 1 s> v t i • — - 


• 4 ^“ J— ' 4 iui u 4 ^' j ^jf 

JJwa 4oLi Jl>- jjJL^cJl ( j-a oj4-Lo JwOJ>Jl 0jl3 jl 4^o^SvJl 4 jN 1 /^lo L^ 

iiJSS ^Z\ 4> Ujj YA* 0^4J JjSlI 


/ 


[T :i^l t jU >11 i Jr A 444 J^ 3 jfe 




.[A :4j^I t-lPj Jl 0J ^] o JjX: 




!> ^ 




♦ ^ t p 

j JJUJl Lfrjl jl -L*j <0 j/ jJl C**, 
jj p-J^Jl jt— w5\j>Jl j jJ JJiJ . <Lol ^j-®J 

m M (• p- 

<ul a* y~ jr* ^ J J- i* ji jUasl ^> <CU_>^->- jUail <*_w-ko 
(*-^ J! kj*^^ o\ JJj c^JaJl jl Jij IJJ .1 -$>-Jj 

.J-Jj/I Oj^Jl ^jA j~Sj *j / a o\S 

^ JLLUT Lgjli J jliJl <JU4 JJ JUkll Ifij ui 

j <iLiv^ oJlj U oL>Ji wU3 ^Jp i ^> j£j c j-^Jl *U*U> 

<-^J-<Jl j*-Aj-W 2 L* (jU J_2 l 3 Jww^Jl ^-s^LoJl Lo] . I— JaJ I ^ jJU jL*fjl ( J-> J 

*U (j-^JJ^ jUi ^£U)I uULo jt-Ji-jJl jJl>eJI . JLjj/i 

H^jLw jjs Jl (j>_pJl ^Uip) jX. jl J J jU? J <. t ^> 

^ ££ * jl ii * jj j i£^ * ^ z ^ jb& 

I ' S t- *~ ■" ' ' S~z* S '"V ^ 

.[rr . y • oL'Ji t o^L-^Ji s J 3 J] It 

^jl iJ1jIj_aLJI oLjl oj_A j_w^jJ_i _3 C-~-v=> I JLS j ajl jl J Lwul 41)1 j 

** H 

c j j « /? U I jJUJl ^Jlj ^il ^ j-^rj J^UJlj J^UUll JJjJL c-*JUj 1 
^ ** *♦ 
lwL>^>t>3 (jlj tj^>Jl jjp jp>- oJJLlI olj ^jU>j/l jl cuxJl UJ 

4-^frJj/ I UJUJl ^j^Jj CJLI U-.fr J I J C jp>- ^U^>cJlj (J*oUl (jl J C^Jj>eJl (J J^AJ 

U oLNlj iVl CJ U>j pUj JUi .L^J jJ Nl UUJI N ol o^Li 

^Jj^iJ 6:> yrj “^1 ^<9 jji-l^LJ jjr^-lj tjjal^u L-UI (^ J bJ j 


''Y 


: 4 jo 




i d,' * >> ^ . UFk - ' ' '\\ • -V •“ - ^ 

ofj^b si ot 6 ^=^ 

[ ^ * 0 ! ajS/ I 


6 J> 




V jl^U |Uj Lf? OJjy^i jl urvpl 1^7 p>fr^ j/ S-iA® •<— LJjl 

L»t .[W<\ :oNi ^ c^Mi Sjj-] ^ojljuK Ji ei^jl jb JT ^/T jiiji 

•j^W' L?^ fkiSil 

P 

oli j-Ut^ I j^JwvSj j)l ^J^>tUJl j /^ocU ail ( j^o j-^ Jj L>- J-i! 

<UJl OwXj'^-^’ Jl I J * 1 3 4JL9^j 4JLPjj ^3 4J0 1 J-U- ^jUJ a JuJl 



oL_w»Jlj ll L^> j jSiu ^1 1~j ji\ 4-J~All ^idS/L 

oliaLtj <_£ JlJ l^lp iL^k ij~^“ '^R p 'j Ja^' J tiih^o 4-tj i_ijjiaJ \j*yj>“jS- 

** ^ 

oUj^AJlj p-jl j^JiiS LJ^ oLi^Jl^ J| J^J jl 
Lg-3 oLj>- ^ ^ io tali coli &y>i2 \jjSy^ 

^jIjjlSLj d)Lw*^j^/l d)L*^j^ll (1)1 iljJLS 

. 4 J I jJj Lto ljjtL>cJ 


<ii 


j* 





,w>j jUJl j^kU^ 

LS^ ®^r^' ^ I l 

v .4 V > _ V ✓ V 


.[ 0 ^ _ OA jbjNl c4j«o1jJ! ojj-^-] .^OyllliJLi (>^XJ T^J^aW v * c 0^-*j b ^t^jr 1 

nyrj jkio J!\j jl <u1p jl :J^il jl iljl jr^J 

♦* . 

^ ^ f. f. 

jli- dJup *U)j ^0 APJCd J-L>Jl ^ 1 JjJj>- bj-L*>l (jlj 

5=* ^ p , ^ P P , 

y ^ L> ^do ^ y^~ 0 ^-poI (^ 5 ^^ t<tk)l y\^- U-Laj l)I ^1^)1 y^ l)|^ •AAll 

«♦ 

.f-Lio t> L-$^> <- r >^. j*j j-* 

«■ JjJl>- y <LoL«Jlj iL>jj!l f-L^Jlp ^y> e jCS <Jl~>-l C.~L^a JJL) 

** ♦* 

^^-Lp jjw>j-^Jl oL^-^JLj 4)1 j-L^-» j j-~-*-d 'j-^b ^ <.^»j_*JI j_« 

JL>-Nl oLL^ (_ji j»-5s>tXj ^jJl oJliil <u^JNl e ^jkiJl ^yjl oL«j^»j^jjSjl 

♦* 1 •• •* 

^y0 (1) jb-> ji ^ c j j^ajJl J^»P C5^ C4-o^Li!l 

Ijij^U cob->Jl ^ JJjJl ^k'yVl v'j^' *~ a ^' 

♦* 

p 

(1 oJla (j jXoLjCj I ^->~lj ^y 2 ^. 

c 

( wj ^ lyij^j jjJj (J <y^- lM 

^kjj-^Jl Jlj^vl ^ Ijjkjw jJj tJ^lj j?J 4-ip-lj 

jJl>o jl Jj>-^ (J.L>- IJla jV ^ L ^J^aJ 

. 4 J dJL) oJu>“j 4 I) JlS* jUJli cUa^-j OlS* 

» ' ^ p 

^L*jJi Si (J 1 wLJL^jIj <l)i ^_5-^ y^ 2 ~*~i 

^ S' \^^y>- (Sy>~\ ts^ ^ (Sj-^\ 

uf 

-lJj* o* &s>%^ jj c. 


tt 



<jl I L^-wLp l^jLLUi ^Jl 4 j jj>tJ I oJl^j I j^>lS ^JUl jUjJ 

& Hi ** *♦ 


U~i \j J Ju> H jJ ^\j nil ^ cJlS* J L^JLp c~*li ^Jl 

C-T^ V <^J ^ pJj 

•^J^r-*-dJ OjiwLlJoj jjj>«^^Ju lj^*lj J-Ui p-PjJl ^JU j 

** , * £ 

. taydo lS>o 4J d. ./? ■/?>■ |jjk 



*0 




jlsscVl 

H 


tijiks (' * *) cyM j^jJl L*>U- iJiP ,LUJl jli 

1_>~ **J ^ 4 <J | L^jLs *}{_ L^JLp L^Jwq o jl>-I jJl 

. I dj l^q 



j-sap y> 'y'-y yj '-j-»^ > - y j lg-LSLi y 1>*>UJI 

~ ** vT 

(“j^d U L^-Uj J5CJ ^5^>Jl j^JUJl LgASjl yJl 4 j^w>J| ^L^Jl 
4wLSl!l iyj*S ^jlJ_iJl y2 ^&j>u ^jJl lg-L*j 4 4-^L/g«*l j ^UkJ! ^ ^ g » 

td^ iibicJl JUpVIj fl+Jl j^J! y L^j 

(jgJJl Lg-^J 4o^5iJJl j oU jLcJI JojL>*jj ^IjjVL> ^ ^ ~ Lo Lg : *j 

.oMvaiJl y 

Cr* *j*r ^ J j-^-*-^ ol L<hj tUj^.SwsCY* _ V) y iJL>Jl ^Jai y ly 

^ S/I ^ N j 4^ JuLi* iJUJli t |JU .jl^IjJI y«^LJl <>• ^ ^ 

.olyJl y o^fSfl oIj-Ip U^~5J 


^^-iJ *lj->“l j-i-s^l L)*>\j>J| jl JjL*J| .iliip'yi (1)15 jlSJ 

^iJi (V. -r..) ^ ^UJI yUi J^i .1 

AyLl^Jl oy^-Vl y ySUl ySUlj jJUJl i<JaP ixowaJl LupI ^Lol C^LlSJl 
j: * 4£*^_*Jl _ oLvaxJLj *LJ_*J| IaLwi yJlj 4 aJL>J| ^~ j >- yJl iSjJl 

. 0 V ojj ^?) j^Jl! 


yJl ^y>Jl Lg-ijUijj 4 -Laj»<J| L^JLow.xv ,,cm j Cj L. y3 *J 1 o Jufc 4^*1 j I Ju j 



4JuJlo Lgjt SJ JSCS' LJiS-Jl ^ y-^J £J 

L*>L>- y* Lfe^JJ ji y j Lp>jAj L^ JS £^-> L^JlwL Loili ^UwJLp 

yJL £0 yLlvJj ^\XS3 t4j>-bSU I (jjLnJl [^2^2S>- L 

j\ yiyCo Lojj^p jl LiJS ySfl 

^jiajj ^ a^o l^U aJIL> ypj ^Jp .ijjU? 

Uojj>-jj LjiLS yp ^JIjSj cL^j^j ^Aj>cjj yo-^j y CSLuj y-~LLoj 

. iSbijl ^j^Jlj LjliSl yJly>LJ ^wU^3 

4iLS y^ ojULL AjjwbJl oJ-a j^~*-> 

Jfcia JSLly Ujl^tj ^riJ^j l^SLlpj L^U^J 

.LJyl yj aII LaJj>-jI yJl CjLiJI yi>&iS 


tp^vw>sJl L^>L?“ y« A-wb- J^ cr^ iyCSCJl jCj>t-P^I lSj-* cT^J 

yJl oLjJl*-<JI J^iUvJ LgJl yly* y* < ^ -s^Ll aJ>J1 ° y>^ ^ JJLiL 

^j^UJlj jt-LJlj ij ^-^JlS' aaA^^JI yly^l y* LoJ> 
L a^-LI aIws^p ^ly 4 ^ a ^j-! I^j-L^j yl jl Lf^r y J> L^ii^jj 

JLol j olS y>- y* ^jJL Lv_> ^jJLJ o*>L^2-*Jl ^Jl ^Lj-g-SCJl jLjlSL Lj-^Cj 


jl Jl ja^NI jl JjLLI jl Jy>- <v> -^jSL J LS *-*ta JaS*- JS dJJij y^li^is 

v ^ * jj 

^a JlPj olil A j j ola jJl*-<o y° L^y L A^-pLjJl aJj>J| Oj-^tJ Ls-S . <JJ^ j-^P 
A^iJ UjL^I yJI A^p y> * yJl yjLy aJ^p ^ JL*" c4i 

U^JI JLi; U5 .dUS ^ 9 \ ipL^Jl J BjUjJI j\ L.JU4JI J 


^^Jl <_^2 jJI y 5 U^y yJl o!jL*Jlj olUiCJlj oly^^l a^^^JI 

« - ^ 

t^ 2 -^ j*-’ (_^| cs^ 

oUi^L« J-*i Sj J_$CJ c ^ r w«3*>Lll JLtiJNlj 4^fJJlj tjlj^> J-^J 


iJL^Jl flJJbU UUJ! L 

XIJJL U^JI oJu jai^u US' . skiJl J iU5^l 


^iJuNl jJ_-^ 2_« toUj_L_*Jl jyU t jIj_ 1 j> UL^j 

LLvjN I A-v?. ix^» jjl^o ydl y^j ; lSJ“^'j cr^'j (.^r^J^'j 

.4)1 jUt^i .<>l^j! ^ U Ui jc-^J *"J < *Sj^>j 


iA 








4^J-A«J| JuvaAjJ < ,•? *_] 1 ^ ^«Lp ^ J ^ ' ^^3 
jJLiJl I tfi * a* *«VqJ I UiJl jlj^l ^ jLi^)/L jU, c^j^5U)!l 

y ** 

»< 

.oJjiJl 4 j Lo.,^^, «/?.7j 

frll^j JsU^i L^j^a] J5L- ^ja SJjLJJ ^L*Jl JSL^Jl * — iJLo 

«-LL^j (_$ji>-'y I SJsL>xa ~t>jJ*^0 Si JJ ( y^j jJj>JI aULJJl ^PwL; IJt>- (3-^j 

•(Wj Hj ^ j^Jl) jJ; ^ 

*♦ 

^ p ^ 

jLfAt 5" t[ljj>- <uLSi Sj^j>-I] co h . ^a Jl ^-^a JjJuJI ^i ^ o 

i^wJl a5^JJIj ^L^Jl oLww^^lj Golgi apparatus j_p 

** 

^ j j-s^Jl) mitochondria SjjJJjSLoJIj SjjJujSDI oU™>Jl j SJ^JI J^ 3 

.( w _ n _ 


^jj-^. tSy^ »'_y La^j-* <>* W* j' V^=J' j ^ j 

*♦ 

.^wdl ^ <^~Al^a ^jh jl 
*♦ 

J*> 

** ** ♦• 
iJ! jjJ I ‘U^JVl o yLJ J l J_*j>- oL^>Jl oJla 

• yil olw J* JiiU; ^ cjaJI oMi ^ .LSlI Jl .l/ill ^ l*U, 

s' 

yf f- 

4 (_£j"' _a (jlj-~AtJ S_>eJLLa S_o2->^-> (jLv^^M J'-V^l (j^i c_ij ^Jta I ^ S ' 

^ liSU J cS^lp o~i jUS ^jli < ^ ! 1 } 1>. J\ iikJl t ...S-.-r ^Ui 

J> L^UJl oJla Ails’ •W>" ^li- <jjc^ cr^ u~^’ t/ La- 5 ^ 

3 ( f _ XV * ) f-UJl ^lp (_£^Pxj ^jj! ^jLow-^JI L^*-S Jo I g * - » La 

** *• *. 

j pdj^tJlj y I 

^UtJlj Ojj^SJlj jjKJlj _LJ->J!j jji-ajiJlj ijJlj 

t_^ Si IS iljojl oJa ol o^SS ^^o) jjliJlj j j_jJlj 

.a^i 

j»-^jJl ‘(»'j-*J' Lr^ b* SJjJl jjj ^L, 

'-Sj^Sj WjJJ '-f*^’" ,V 



L jUJl oj-ft y-o 4_LjLfts .JJL*_i \-^->\Sj ^j^Jj>eJ! y^ 

y iaj 1*5 .A^lxix^Jl f'L^apSll JiiwlS l^P c-jjJL*>lj U^J lg-*^*j £o ^j>rJoj 

f-^' J> t '-fr! ^ <lP > <>J > ,J d^ C5® 

4^— ,s* I 'rtJ J -< 5-^-J' J cOjLjzjJl . J /j_w^j_w«JIj 



Ij 1*1 



.liSOfc 


j ... <U9 



sJjl 


Ol,/ pfc* ^ t> j^-^' ,jjk c^>- 

tr ^>Jl L^U-J *UlpI Sil 5 ^Jl Hj\ JJLj *lj^Jl y 

£- * p 

A jJfe JJjyU yp y~j>Jl £jl>* 4->- jJajJ ^->c-<a_5l wLwwv^jl ylj jLp Lg-^ wL?-Ijj 

ojJi y J^UJl U>L^ \m ( y^j 1r <J\j i ys£')l\ 1^5 *y jJl 

L^i- ( ^2 j>t^ Lo ^y JUJl jJLSJiSj . o ^lLjj>iJo J^L^oNlj y^LJL^I 


jl ^jUaJJI y j \ £UaJI y jl y*J' oliJp y 

♦* ✓ r ♦* ** 


iJl S (■ 


y* 


olS 


r * *■ * l ■ - 
* 


oJub ciSLiJ ^L£i ..UpSIIj l*~H\ y U y- y jl fUi*Jl y 

♦•i ** 

jdSn UfrU- Jaj ^<>^1 (*— sr (d! jjI 

oJy) C^p L s^J li LjUJl o Jjfc JJL*j Jj&j ?yl>Jl y ^1 ^Vl ya 





Jj>- yJjjJl J^JL*Jl jl ^1 IpLo 4J_>- ^ ciii^-> J-fcj ^ylj^M 

^^^Jl ^lJb)M lJub ,ljj 

oJu>-!j 4_Ji>* y^ oJ-SjiJ yJl jj\->*Jl y* a-LjL^JI ^Iap'VI o~LgJ 

*♦ 

yLojJl ^>1 jfJl I j-fc ^_Lp 03 ^wLx-O j..Q-*Ai I 

y yJl oLjjj-<JI jl LJlp ?yLJijJl j 

•♦I ♦• •• 

? ji? IJla ^jo (wjv$o lists' LjliJl ^Ij-^l ^y o J->-l j 4jaIi>&*Jl 

W p, 

j^U -^Jd jct^ ■** ^rd' 


oy^i' 4 C J ^ ^Jf fcX\ 2 jyUi <3^)1 ^ > 

.[Ti c^Jl Sj ^] 4^-' ij' t^>V5 

^1 iJU J j^L (Y*0 ol^L 

jl jlwap jji ,yj J^>bx«j l^-pbx* J5b^jj I 4 I 0 U ^ jl 

yi * {0 « ^ 

La JJ L^Jl5jji ^5 *>./?./? >r '.~ a OjLp t _dl ^1 


> .1 ff >< > 


-rf > , < rr 


0 ^ 



‘—J-iSi jl ?JLidl aJUI j JJI jijj jl J wvj5j <y 

^o^>cjJ < j^2J3jaJlj jl ?4 jj^0wL)I 

*♦ *♦ 

i b 4 J* fjk J' iibkjl *UJ>U JJ Jj JA iLJl 

:?U^o W~J6 t jl jUpjJlj iPj Jl, ^jJI jU 


vS * 




rc .“ Mi - «i i« - n » ?\' -*7" \ y ' *' 

L i • 4j jl t4_ou>Ol cJjIp 4jO 



. / 

Jj 


oLkjjjjfl 4_Jj>JI <_£ y^Ji Jlp 4_< k _Jajdl 4_Jj/l SjJjjJl Jd>sjJ Lk5^ 

AiUaJl JJ oljLJl Oj^J cr ^jL5 tiitf ijjaJl oLJu_*JL *yu jA 

obJj^Jl^ tjy-'i Uz- J* ^l!lj <ul>- ^jSD 4 jjJ ^1 j-oJl ^1/2 Jj 

jj-rjSUjJl JL-j jjAjJlj jJ^JJlj 

dr 4 J^~“d ^ bj J _p"j l s*'^ a ^ j' bj 

^jj jr 4 ('/- Ao - '/- v *) AvS>4vwO P t^Owl l 
[V* AjN 1 t^LjNl 0 J J-^1 ^ *. 1 *^ (jA LjlLt>J jfc 

QjZi L)l jlwb>«Jl l~bgJ *Xj N jLS* Lo^S” t 4,i?.i_>T^j jl J_>- j d^ r o 4 J Jb 'V jUT 1 jj 

o^Li cLUjJ .Oj^j j\ aJj>xJI 0 ^ Jj>tb *>L$ ^LJiJ LajULo 

^Lis-p J->-!.i aJ^JI o L */? pj oil iaji>tj jl L*J j 4j L>W^ 0*5L>- 

Jl l*l^b ^ JULJI ^Jl 4^wL?o^Ji La ^-v^Llpj La^L>5 
^i_ji j <_^i jl j^<bb*fL>j 4 j^L>o aJj>xJI jl L<*jj L^-jU- 

J-J oLS' |JJ yg. ]l C^i j - 4 A-blJLiJl 

4 jLi> *Ut 9 t^xJjJl j-jU Jp <d jd>- jia -— j J-^ dr 4 

P P ^ 

. jU^i'L wL>“L v >L&.-Lo <Uuw 2 j 4 

4 * « *♦ 44 V 

J5li^ J5 <Lol5sJl 4J^<>j>Jl <i)l ol_>T jju oSlI a j-ibx 

ciil< L^J s.,.,^,: Jg ,*!>.> a JiSLbu LajIwL>-j L^_jJ^j>-I c_^J 

L^3 jJUJl IajwXJ 4_> j-^>Jl 4»-bLw<^SLJl oLwL^-^Jl ^3 j j>JI 

' *♦ ^ 

^ 4M 

(J Cr~~i J dr 4 <_ 5 ^ b-4 3 ‘•L^Xj^JwaJ 

bjl^Jl 



'Sulall 


* 1 


_ \ 


X \ * ) — } ( \ 1 ) ^J-P 4 JL^L<iwoJ 'V 4 I Jj>- J 

u/ 

\ r & L^Jw* lSs ^\ jJl o5 jSJ Uiiy j^i viUi 

p 

5-> oiw 4 -Jlp U5 toLL^jiJlj a^jlSI ^ ojjU^ 

jj^-j l» oLLuj^JI o JwA ^o . <L> ^Swj oLwJjjj 4jaJj^0 JlSwJI 4-^JaJU^o 

l5 ^ ^5-^ LjAfi L* c ^-UJl J^ - '* 5 ^ U-^J 4 ^2— J( Jji 

• ( \ 0 j \ £ l)Ljj ^l) ^rlg * m 1 1 


JJ^-! 


4»> 


^-o-a*o Olj-o-JlS 4-^-oj <UJwO^ jJl ^51 0«-X-^ {> jJSj 

Jl ^LJij *U 15 UiJl JgUJ i^L-Vlj ol^Jl ^IjJI 

Jl 4 jj_v 2 j*J| j! j_oJlj 4 jjJlS\Jlj a ^wwvIj jJlj a J-O ^s<aJlS P'LJL 



- U - dj^iA 


i^J ^~*» mi ll cLj^^£i=> l^jLjLjj->- ^Jbu A-jljLlj ^ya jLlrtJl >■ ‘ ‘~~'j 1 j t <J JLAJL)l 4 ji.l •>.)! jLL>- ,^)-4 tj-p- 

m ^ 

j^jlC j A < *~~» j^J^a-i-j ■ 1 j < ~~~' J " ^ ^-jl. LljJj-j l^ilitejui^ [*t^=L>»Lj l*>n» j t i 4 -fli^jLLo 

Q $-& iJ l<^r>.oj Li^juajLj-j La-^La_i uj Q J ~ ~ a ‘ ^ Q^)^~~' a jlJLaJl ^jt .4 jJ.Tr.ll t^\$ Q-A 


. 4 Jll 3 J 4 -Jj jn 







oj^Jl j oL^iLJl J c 

o-L>-j Lg-Lo ^JDI 4-J^Jl j|jL>J £j| ji\ ^3 c_*w^>*-xJl C 4-jjjL>c-<>J 

c5^ jl*>b>jLa j^J y **~ .j ^Ljlp 4jb nAj>o 4 JI L^_>ll 45 ^L*j^ 

vi 

V>-b j-^j <oj-^j -^1 lSy>S j-fdJl 0->5 jwL J <uJb ^ 

* ^ fr tf " * 

4-Jj>cJl olb ^>Jl olft jl wL*j Lo ^3 Jlil . {£ j>-\ 7 - I y y* ^j/2^J>zloj 

'£ 

JJl ^i-s^2^Jl JjLwJl ya 4j j,5p 5 j-v^bp j p-Lo ^3 4_>-Lx>tJ Lo c_ijLL> ^j-a 

** *• 

^ ^ U3 .oLS" L*>U^ Ja^ 

Ui5 lf»lP» _pj *£j>- ^ Z^jjjJ] jSlj^Jl jl 

*♦ ♦♦ ♦* 

^.Lp Ja.sL>tj Lg->Li 0 L^j5 y>- y* ^_pjJl ^Lp L^j5Dj t jJJU 4 j>-L>JI 

. L„5*j I 4 . 5 *j ^p Lft~x*-o oLj c^liL^o 

** £ 

^—*3 1 3 4 -i 1- 1 ^ ^ !■ ^ \yj C -''-~Jj^Jl ur* (Hj-^' J- 1 -® 



Mb <1 I olft J* iiiUJ j\j^> 1 jj\zj ^ IjJ tSJL- oL>J 

V* 

X* 

•bib £cdJl ^Lp ^jjwU JSd 4PjJ-° 


^ f- 


ULwsI JS3u UjIo^ jS- aJ>JI J\j J* Jil^j! jys- 

ut 

yi 

SjJLiil 0 J_ft jj3 .olj <U>_5b>- 4 . g !| 5*°^ jij oLojJjj 4-J ^5b>T_L) 

J-5 jJ 3bjl bU . l^j Ja^>r^oJl Ja^ju jjj j-ajVl JaJw2-Sl 4.5 j>J| ^5.>cJ3>j 

Lulaij ^ jj> f-LoJl ^^3 La! yi>cA Ob 4 J 5 JI y-~** J-5 j-j ^jP Ja-w*) jJl lift 
jJ C j5lL j .^Ujl l ) ^>3 O 4Jl>cJl ^Lobbl3 C 43 L5 Ja^MU jJl 

^^\>^i«»vv3 1 4»b^tJ I P" La yS y yy JJl jl ijL>- Ldi>- Ja-^>x-<Jl Ja-^jJl yS y 

d N l ^4lj>cJl Ji^b i^\ ia^>g^jl Ja-MU jJl ^LoJl 

^ bl 

LjJb-b j 4l>Jl ^jL>- ia^» jJl j.5 j jl 4^J^|I 4^5L>Jl Ijl^J 

^3 LUJI d jjd jl l^y\ LdJl od U5 t(/*,^0 S/ 3 UJL 0 

** £ 

.> JiLio v ii^Jl v-L-Vl v^' vJ f'jiJl 

0 j-^lLoJl (J*^i»- ^y> t j_Jfcl>o V yij |j-& 4 jL 

p ^ p ^ *** 

jt-j-j^P (J-bal cp-lj^l (j-bj- 7 *- L^UaL5-o jv-^->c^jj I g <aJ j^^-i (^5-blj ^Ja-*ll (< _^Lp 

.[Permease] j^jJl ^1 ^ULJl 



CjLo_»J_jNI 0.-L-A -0- * ■“ 1 

y. y, p- 

l^Ji <^l caJI ^11 I -*- ^jJl la-^Jl US’ J jLx^NLj jeU^M oy oLuJjjJLS’ 

♦* * *4 ^ ^ 

•jc^' >-' (_ 5 ^i ^ J ya ^1 J^jl 0 jjfc Jl2j ^JlP oyli 

dilgjy> y jJl active transport JpUJI JlioNL Jli&Nl y* £yJl IJu* y>-~o 

.oLL-^ill y^yyl JSLi ^ UiJ! J^h Sylyu l JS Jilt 

*• 

4 -ft ji 4 -X-s» yo j^SIj I A-Jj>cJ| Lfewlj jJ yJl y>t->- O^S* W L*l 

P £, 

^j-L^Ij c_ 9 2 LXXS J>l ^oJl oJ-& £-Lo ji 4 ^*-*-Lj <uL>*J| ^ AjwU-P t j l ^ 

p 

^i-v 2 -^Jt ajJ| oL L& ydl Lg- ++*J 2 -) aJL-oj jJIjj 4 _**uJj ^IjJI L^l 

•♦I *♦ •♦ 

y, 

U> ^S>\ L&jIJlp- jsS* ol^lJJL-ol A-JL>cJl J^w*> y iijjL*Jt ^Jl y>=_l! 

y Lg-Jl Lg-^«v2->j ^1 j_^Jl cILa.aa -^-3 tAJL^jJl ^Ijli^l j! ^ujLs3?^Lj 0 j-Sv-> 

IglUo j 4 j jLJl l g -0- g~ - ^ diJ^ wL^j ( \ V Lg_*_biu ^1 Lg_^Jjo 

y 

.L&jl Jj>- AwA; o’ V L ^3 LJ I ^ jiaJ jv-> c L^j L i -Ljj^wvjJ 

^ (UJ i$ju ;y>Ji ^UaJi «Ju l^j*^ ^ y yyi U 

* ** £ 

aJu<s*sLJI 4 .iJjJl ^JLJ'yi ^ ^JLU! L yA s~" J*s\i>- 

CjUjjJUI oJl* .(W Ijj^a) microfilaments 5 _JLuJl *LUJ ^^LUljJl 

v* 

f, 5 * 

l_iLJJ| J ji? ^ ^sS^i I oLLj-LS" LoLjJ 

J^Uj 4 jU ^ I L«\ . o Loj y^v^j I Sjc^li 0 ^ j (A * ) JL>-I jJl 

y^s^xl! >-<■>. 


^3 ^w^->eJl ^0..^.<Jl C4^l_>cjl aJL^IjJI 4 ^L>cJ| J 

Lg-Co v^yj Ajj>^iJl j^cs* JlS" 3 jiaj a»^JLmw C 3 I 3 cjL LajIjl>- 

*♦ 

yo oL^SLJl J jj^Lw* dJUJbj caJlJUjuJI ol^l!l yo yoliGl jubdi 

yJl_>Jl yJ yJL>Jl ^1 Aj^siJl iJLJl 3lj„<Jlj j^p LjJI jy-^ 0j^ 

j-SwJl I c 5 "^ Ij-A ^Lg _>3 ya 

aJLLo IajI /*-p ^ Jlp 0 ^ ^L>txJl . j > 3 ^>- a^Jl 


01 



uj 

Lv2-*j L 4J2-J y 3 .^Lj \ IJl^j 

.aJLjLjuJI Ap^jVl 4 ^pLu 


oUj^)jj_gJl ^a_^J J^L>- yJz~xS J_*~*_> La oL^-SLwJl oi_A j_a 

^Lp aJj>J| (j>LJl ‘Cs^y 

. 43 ^ ijjflJl oU^JJ ^j^Ul iSUaJl jj\j U>JI oLiL. 


^ ^LLp ( jJ> J *}\ IwLa 

yj 

aJjJI j->cjJl ! Jw& ^^-Lp ^L (jl j_SLo-j V ^JJl ( jJ->Jlj ^ „ 0 ygjJl Lpjj 

jlj L^j-v£l>- <j-^ u^° ^LUj jl J; jjLp Jl5wj JLLnJIj 

4jj-P>-J LjL^sS * j LoL>J^ ^LL*Jl iwLft l$j ^ y~* ^ cJL-pVI 

t>* L*Jj>-jj" jl i]jOJ J-iX ^ lJ p]\j l$x» Jixx (_yL p jwUij 

♦* *♦ 

! ,^4*1 Ig ...4 1 

!<jNI <. j-ojiJi 0 jy-^\ jjlL ^liL Ul_ ^ 


[AA :^| 4 J<dl i jyM ] J Jill t^jjl 4b\ 


c 4 . 


* * / s 

J , _LI ^ 




y 
** ^ 


[V I AjS/ I Ja OJ^l '^jAiL- (1 )L*E^wwv3 


:Cell coat c^jlstll ualajwJl - T 

*w 0 4-^L>tJl *lJL-*j L * ->*■ ~ L ^5v^-a> 9 _ 5_JJO L - 4-JwJ? 9 yj (OLo <ajfc 

♦* ♦ ** ** y ♦♦ ** y ** *♦ 

.4*sl>UJ LoLJl 4_!l>tJl ^ 1 p Ja3l>ej ^JJl l ^jUJl 


rj' J-^X (jr’Xr^-^' j-frA-*-^ Oj><J iwiiajoJl lx*. jX 

Lgjl5j L*>UJl ^ ^ jXJ (T * • j ^ ^ L^-l-^L o. - ^ 

♦♦ ♦♦ 1 

:^i ^ Jj^x _JI J'liLJl ^1 U! .iJL^ oLUj 

♦* S— / TT \ 


♦♦ 

♦ ♦* 


Jl ^ j^Jl ^X>tJl l _jJ-C- 4^>c_*Jl 4 jjX ^-iiajt-<Jl Cjij,~3 

.^X^JI U^JI jlxJ i*Sb iy 


OV 





J _p*j U5 .jj-L^ljjJlj jjdJjjjJLgJl oL->jJNl islSU 

*[±J> J\ 5jjL*Jl io ^-*JI oLoJ^Jl J j-o? j Oj^ o. 5 , la .*o>Jl 

J^adj aJU i<bLlj Ji ^JL~Jl { ys^s>Ji\j *4^' 

%r I i*r ** 

o j~£ la j\J>- oL^-5->co5 1 4 J ojjL^Jl lo^^LsxJlo 


** . ^ 




aL*>sJl ^3 (_£ jJu>Jl JjLwJl aLjI aLaJ_<JI a j^UaJl a-L* Jj? 

U j L UlA ^0 L ^Jlp jJl 

-L*j . L^L>Jl ^ HjjVI « — ala *-* 4 Aj o 'Lwujjj Lr® 

1^5 1*1 ^ oo>Jl U^Jl LIJj ^ L*>UJl i]>0 OjUJl IJla 

♦* X 

J^li ojJuL L Jo Lfj| jil /%-P ilp-lo Lg-^3 O-ii^tJ 5-Jj^l 

c- L zjjc - I ^L» ri Li>-N oJla . 4-s-ol>w5 5 j jJj>- oIao^ 

^1 

jlJj ol ojUL wL>“I l>-LgJ 

?oljJ-SJlj 5-o*S5>Jlj j^-Ap jiri^ ^ ?5i^Lv2-« 

j oljLo^Jl jtJLp’ tciLLJl JJJU jU>o| j*-*j 

!oli j-L>t-<Jl is IS" ^3 oLi-<k-P 


/ A<^ * p ^ 

. c - a - • 1 • 




.[it :Vi\ cju ijj^l ^6>j> 5 ^ J* 4jl V ^ Jti- A^sl 


:[j*j}L$lA<<Jt] - t 






LLUJI 


P 

a^j oLjj jJIj oL _^5LJl (^yAajuj jy^* y^h (\>r^,^' jLLJt I 

^ P ^ 1 

4»Jj>cJ| d^Lw o^P^ iA^JL-vO ^-3w\Jl Ital-A L-^° 

.4-<dU>c-<Jl iolwLiJl ^1 o-aJ| *03 Lll>-1>- 


oA 



t o 


AIa *y> J| | Oj J y (*/A • ) *LJ| JiSOjO 

. aOj>J| aJj^ yj t(*/£j£) oLySOJlj oL^Jj^Jl ji>t 

• ['!”* t»LJVl Sjj~»] Jp frLJl <v LiLts^j 


oli 


jj 


i ^ j caj a^>UJI ajLlJj^j L*>UJ| jj> J5G :ob-Jj^Jl 

•Cxi** (1* * *) £j'j^ ^r 5 " 

jj-;^5Jl ^ ^Jj i^Jl k-kltl; 

• j y~* j^'j ^j^'j 

jj_ r L«Jl ^ jjjj V yi k^Vl ^L^Vl ^U*;! j* ^Jl 

fj*> .Peptid band ik!^ l*-kuj GaJ^ ^ j ^ 

(jkU^Vlj oL^pVl J!*>- L l*;LJ js_ aJU- JS' 
•Akkjl OLL>^j! AilS” t _ # k" jig-.-,-." ^ylil A«~> ^ l 

^ V* 

oJ-A 4 A^Jp (_£y>-^ \~a <OjJj>eJl CjLwoj Jl jJ ^ i 1 1 ->- > 


c^i JlO^Jl ^^1 -p ^-L02-*Jl <J->Jli .L^-ijUijj L^UJl 

LS y?LjL^/l ^Lp oj^li 4 ^Lwol y?L*_>0 ^Jlj 

4 .^-l^tj L^U oL_i^aJl U! . I o^^S” L^y y .*0 ,qj>cJ I \jjXa Js*lj Ul5 

Oj-ajjJ* y AJL>-L>- y~->JJ ^Jj yj| 4 -Jjjdl 3 JjJlj cOUjJL^-fJl ^Jl 

. Ij 51 aj ••• ^jjjj^jLili A>-l>tj ( y*^jjAs}\ 

^ JJkA+d ' WW^r_ll ^^3 Vi c ^Lo^>-'yi 3J-P 01 j*-Pj ^^-Lpj 

LoL^j tLl^- J yJl oLwJj jJl 3 JLp 01 V \ c( iaJ 13 

** ✓ 
yi 

♦ p pi 

y ^3 3* ^ '* 3 J^y^'3 JOOxjo Lqj AjJbs-cj'yi O ^>-^10" 

.kUS j-i-j Jbj 

f. f. J i 

01 I4J JU_pI ^ ^yj oLjj^jJl oJla ^^3 

** +* 

ijJI heme ^1 S^U 5 

Jjjl dy>jjj» Uo> !A^LlJ yj-jjl^-j^jli!l £-A (_^jjl ^jklj t[^jj| 

.1 iskj ...aJjjJI 


0 ^ 



N Lu vUJl jl~u J dy*^\ J-^' ^ 

** v* \ i>> 

. Ifijj o* (/-A*) ^y>- J^~“d <_?-^' «-UJIj 

♦♦ 

(^JJ! J^lj *c sy^ jrA O* Oj-*-J-li ^jr 3 

♦* ** ♦♦ 

p 

4jjjjLa>jj 2J| (jy&Jl)l oijfc ya . 'Ll* jJl I y <lj\jJy>- Aj^AIj 


t>° ° 3 J ^ ' 


p p . 

jLili tyj cP^I —r^. y* j>^j\ y* 

^L5 \_0 ^ -J A.-./ 3 \s>~ jl y* Ss*^Jsj ^wUl c j^>-^-^^-L- *J lb 

ll ^3 yH\ ty j anucopoly saccharides a^U^JI IoJjCUjI 

.glycoproteins a^Jj^JI ol^SbJl ^kxJ 


y L^S 1 y> jy^'j jy^' y 

yJl obj^yj^Sbl y^y ^ Jr^ *4Jy^ y>U^-^l V-^y 

. t)*>U*Jlj Ajjy*Jl oLLpLijJI y ^-£b>rCo yJl a-oI jjJI y^JNl o yb~bl 

^Jlp o l^JU L$ aJl^- ya bJ jl b| 

L'^bJl p*)l) ^iww» ^y .sy>-^<dl ^yy^byJl od-& y^lj *jy^ 

aJ-JL/? tw-wwvJu (l)by>-yj b^jb ^y 5 y/2 )l bi C^y^-wX^Jl y CA-Jlp 

y^^/^'j byySbSlj y^jj-brS-^ caJjJI Jb-b l^r 

jyJt J ^-^>*Jlj -^y^J jj-L£Jlj Jy^y^J 




f. 

LULj C4^J>-j^oJl Aj*j>tJLSl ^j^wwjLjj-JI A-Jj>tJl 3j\y** j-b>-J b* 

ijlj„*iJl oJla ^ j-Q j, ^aJ' o^ jLi aJjJI ^jL>* J->LJl 

L^Jlj ^wysfl^ Jl l y >o Uj? t aa)li>c*<>J I L)*)\j>Jl Ayj aJ^-p L«L& 

(1) Ua3 Utlj j caJj>J| a^ 3 y 

V* ' 

.L^ol^oj aJL>J| AjCsd?j Ly AjLj Jo-^jJl l) jly 

aJl^JI /» *i*>L Jj-b j yJl [iLJjJl oj^_>-S!l] oLys-^Jl L^l 

AjjJLS ^ • i wL^— AJOl jy*j * *» > o ^-s^y 3 4,fc -— ^b I 



iM 

i-aJl coUL*a*Jl a-L* * — i 5 U sj * j./>.\\ JaJL^J 

• /jSvsl L« jL^aXP'-Vlj Is. t'I olpl jA 

:4j 4j^jj^JUyi 4^nmll — £ 

^Ll ^3 iiljpa iSJb iSLj- ^ 

** jj ♦* 

^ ^■ ^ ■■‘ • >l (j- 0 Lgj>»Ja^> <jl <uij><Jl J LgJl 

(a^JjiJl ^ jU^Nl oil iS-^>~l ojjtj) Ll*^ (t *) ^Jljj^ 

♦♦ 

.(Wj n otj^i) 

JJjj i^_*_Lx 5 ol^jJl jlwL>- ^Lp a5v^jJI 0wL^J 4^oL>J! jjIjjJI 

.oljJlj <uUJl (j-J tl^Jljjj aJjJI Ja^jJl 

*♦ 

^ p 

L^j JjN ^ lj->~ o^^S' aSw^JI o*i»A IP jjUL^j 

4^jj>s-<>Jl 4 JNI *L*-L*Jl La ^jlpI IJJ I 4 JJJI v djUij ^0 ^5*Vl pj->JLj 

.(motor of the cell) iJULU 

oL^SLJtj oLJj^JIS' U^U JL^L-Vl al^JI Jo 4^^wwJl o*La ^ ^oJL) 

.iiJbkJl oUjyNij 0 j-ajJI j 

y 4 fL>- ^ j-°j *LJjl j-s^Llp 4^Lo>e_j L> 4^3 j*)L>j J u^/l <lSwzJI Jl>-L> 

4-*-^ Sj-JlSvJI yU>j>Jl J**o2j j-# ( /jo3 Lo *-^ ^ 4_Jl>*JI J j-^a 

(y^jj^j-^*^L-*Jl) *ujSL~*}\ oLwJj^Jt 4^^2-xJl oJla o^ijJ Lo ^_a! ( ^ r o 

.Jjy^J^Jlj phospholipids hjyu*y]\ Oj^jJlj 

<s 

L)LCo Lg-l*o Oj^Co yJl ^u^L^Vl obJUl ,_A $\ oJlA 0 1 Lo j 

** *» 

/CiVL 4 -wL>bJ| l— A ^7 LoJU^P I ..... ^ bL.} \l ^ I ^ ^ U a ^ ll lias Lai**, /*\U 111 


£ 


LoVi UtA 


I ^ a A 1 


j^sj>J\ M JbJl ^^JLp ^jdl L%LJ .LgJL^iiJ 

^LL?jJl ( j-o Jw*o L^-JlJ 5. 

(^5^1 C C-«-wsi^>xJ I Ja Jj, J 7 9 4-^oL>tjJl oJL*Jl ^jsO J ^ 

•/ ^ )Lp>- 9 io) \*>L oJ-j^yi 4^wiJl 4 j>-L 



* I * 


«LLlAJ u_LjLjl 





K^iA\ 

* 

<Ju& j^Li j JjV I 


<Llaj^L> 451 1 »i) 
CjLo^JOJ > jjl— > <* UX 


<Lla j^L> a J jV I 45lt iull 

~ ^ *V f * 


tit 

.cAj ^^=uoJl OJL& < j < dfl xJ ^Jl AiJ^jLll^ AjIsJI bj^>-\^ wjlj ^ j uj-i A_xiaJ i-XjiJl j o if^~* 1 ' 

^ Ojisa^ o' u tr J^=u1lj J! j4 lau o' frUa*") ^j-^3 OlA 

$ Cj Ij 9j^=ulo Sjluslj o-^ '-Wjr 1 


<yj <y <>4* JJ* 3^. ^ 

*♦ ♦♦ 

jl ju p-Lx^S/lj 

.Ij^S j ^u-oO iolJip ol>j JjbJ 

(jjJjJt-Ol j*_Jaj>sj ^5 <W2-S <a>t-La iXjL«->Jj[ l _^- c ' o«L* (_£jX^sj 

1 ~ c 

^1 

^ii. j - a .-*- ) I ^ ^ -. 1 Ja *■»**.? 




jt SjL~Jl oij~. ‘Sp-’xil ^b-Jlj .ajj~>*S\ oLLjJI ( JisJ iaj'y iiliaS' 

. >1 ;jt 6 

44 

(oLojJjJ) j_iL*J>- 4 ^wxJl jjJLitJl j_>- jl U 5 

4jiiiix-«Jl LgjLULij (J*^\_>- -jji ^jJti! o j~S aiA-aJisj j <Uajl jj aJJLsx^j j « ,, i 

Jj-* J .ilj^Jlj j*wol^J>sJlj SjLyiJl j- a -v~. l l (J jj»jL 0 (JUajL 

^iXj (_^l -u£jl i y>j^sJ>Js\ l-U <j-a j*-~v>J 


f 


jjl 


iJjP^Jl Ol 


iJs 






JcKJ (jJwL*JLj *)l o^jJLjcp <jpli:> J*>U*- Lj. ixdJl oJu* 

J*>^j *4-iJb (Y*) J*>U- <L^iJ j_p jL^>- ^Ji oU^jwJ! JijJ dJJi 
cdid oL^luJI <uL^J ^->- Vl jlpJl !jl& 

c^i ^ p «— 5 j\ dwd L a jl cj L^w) j^j | c^’U j-aj j-& 

^3'^i jl oL> ^5-L^ d> td-UJl 

. ( W oj j^?) Secretory Vesicles 


cPi 


6 J 



UUJI 


aJL 


Ld Jt-i! 




UJl 


^1 jl t^LwsJl .aJJJl JL>JI <ulp jj 5> Ld ^jJl 

...iobJUl .iJLiJl 

^ 44 4 


c£ jjd!i ^Ij^oJl ^Lul 4_Jl ^3 j->-l ol Lil jt-! 

JL 

0*>L*2jj^- J^vi ilj-JI o-La £a^xJ i_J jiv-l Mj ji^ jlf>- <U*Jj O-bll 

•J^ <y L5jl^U <uUxj 0* Uj -U*xU w | 


V ^ ‘ l - L - 1 ^ cr- J* ,/ L. JJL 

ti-u ^-U Uyt.lt 

44 44 

jj-J-aU- jlj-U-va Lo-fjU C aJ 0 -l^>- al Jj>-I aLjl La jLjl A-JLS’ j! JuS” C-JLalj 


<y*J ^Jr~^-3 


( 'J‘^6 J . ^-Lk-^aJl (jLa^-S/l vJ^b-a-j Obaji ^sl jJl ^5 baJ^J <• ^ ■ - 

j' b)j-> ^yj ‘ jl -V^ ^-^1 oji 



: ujLa j tit jJ d-i-O-gJl duLAj I A^-y l tt tl\ — 0 


^JlP Aj*_vS> AjLJo oL*> jl -Uli5 


0 L 0 jJl jJwJ 


j j}\ •j) Jsuii>- Oj&J t( Wj W j*)l5wJl) aSw*JI 

^ »* 

yj RNA 

L*>UJI *-w« jjJ oLwuj^JI ^Jws^j ^ j-^ 

. Ails' Aj jJjnJl Aj jx >tJ| Aj A^jL^I C. oIAj Jj-J <■ A^xjl 

♦♦ ^ 

^ yu Igjls jJwajl y ^L^Jl l*-pj ( _ 5 ip 01 'Afls ya J»_^u 

ui J?" 

a^jIS Aliu*w« oJbo lil y ^bJj y L 4 

+• ^ 

y li *UxSl aJ| .jSS j a~^jU>- ajj-*-* Jj 3 y yJ-’J 

** y 

. jjJjJI jljJl IJl^J J-*A« jUxjlj p .~ w? jj ^pl* jW^i 

; <j?A*A - 1 

«• 

p p £, *3 

y* oULJp jl ^jl t A3 JJl ^JL) jb^_>- J-^ 

Jj * j .( W J O^b^A-Sl) A^LirJl oIjj y* Ljji j£L~Z y^l Ai*3jJl A> r ..l ? 

U*>UcS ^ibll ^jl yNl -ULlJl oli U^UJIj *UapSM y jlf>Jl ^ V^l 

yLp yoNlj 6J-*_^Jl AjUsj fLowaJi 3JjJlj A*SbSl 

♦♦ 

cjU j^j j^j j j-> j cjUjJjIj a^w^L®* j-jLoA- jy-> 

. aJl&Aj5 A^ js**j ^ o 0 o^AS” 

doL j^wJl j jJl s-ioLo ^ aSw^JI l) 1 -^-*-i 

i*jN L/jTI j^S> c^i 0 Sjb cL 

1 

\ •> *./> t <ZS\ 4j A-?- ^1 o-« Oj L^J aj>t-J oj-£> 




«A*Vw -o- 


♦ 

^ r ij L^—A-^- 




.( W JSOi) Jtj^> 1 o^Uajj^- ^!j oUjjj^JJl 

sCiUjjiJaUl - v 

lA 

frUcJl ji j*j jl yr O^JL j/ 

4_SjLi AP yj^o ( j,jLoJ>*) CjLo-jJ-jI^ C5^ ^ I-J^l -0 V JS^) UiJI 

.i>LiJi j aj^>cJ 
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<r 


j' ( _ r <^) cr-'J j' -?' VdJ-^ '-*" u ^ - 

t^jLil <L)L*y U^I^J L^fcl^Jl; oUjJjjJJl jlk ^LUJl Jl oL oil. 

W:^ p e^J-o-51 L^_)L»_;Jjl (J-Llaj j*-j cL^JjA- jl_si2j>Jl J ; • /> ’ 
oLloj jJLS^ 4 ^w^L^^/I Lg_jLj LgJ ^ j>tj ^ Lg- ^ * /> $ ■> 4 L ^v )g > 1^3 

• A<0 I o j-ajJIj oL> j5wJlj 

A»-> ^P i, - j 1 S* y -J I 0»-A-A A*«L^xJ! ^jj 4 ^ li-A-A ^-vk-4-1 

44 

J! u^ ^ <jui 3 jia-j jt-J 4 iilia j JLx_S” LgJ L^wLwO o I jJ La 

Cr°J ol^^^Jl J} JiuJ J ‘jjl JjLJI it~>- 1$j J^^Jl -k—J' 

OUn^-wi 4 *1 J-A ^°J j' J'j J J' £° J 9 (*^ Ajy>^\ Ojj^jl Jl J 

LM>- 1^jjL> j-s^Lp Lo-^ c. ^ 

* if" * *. v > p 

IjLJJk L\X***P 4 j^v£L*JJ ^3 4 A^-L>- A Lo-j La3UP j*A3 ,^-J I LLo Lw- > ~ 1 

♦♦ ^ 

! 4«wL>%Ji ^1 p Jl^>- jj^ 4 L 0 T 

eiUl Jj> 4~>«-*J' oUjjj_)-D! Ijjj J ^ 

** ** yi 

LgJL>- ^Jj Aj j_oJLoJl jl A ^ g ~ ^ Jl j\ Lai j-oJl jl ,A,,/?, * x>J I ^Lv2pl 

,LoL>J a*jc~1? wL*j $~Lj <U^JaJl 

L «lj-P (^0 ^JJJ A-V^jpj J>— ^(A) aJjJp ^-Lj jr-p-jJli 

5# ^ 

•(*>> (' * * *) AjjJ 4 LiX-vi? (T ^ * * ) 


^-J>“ jJl wLju ^ 5 ^“ Ji5 0j3 o'b/ jJl Aaj oL^jjj JpJJl 

lAf; <JlS ! ^.^11 ^JJJ ^>Lai| AUa< 

C5-®J ,_5-® ‘'- p - i j' (i j-Jl jjLiJl jl j-J\ ^ Vj-^ ^_j|j_^J! i _ r ^ 

M 4 * ♦* 

. 4jl 1 >c A <w^ <uJUi> olo jjjjJJi 

cLU-iS^j (_5j jj>Jlj j_>*Jij ( ^j> jJl c^Scl^J L*A>Jl Lol 

^5Ui- JJ l^wa-A jUj-J I 4 JU J-*ij ^ 


11 



L^UJI oi_A dUD^ C 4_> L*^2_D I ^9 o^^j>" ^-oJl jj jDJl 

♦♦ 

0^)^ I 4_.<>_«_1_^^_ ] 1 Lj^V^t-U 4_* ^? ^-^3 1 4-.Jg.*-^ C L$ « ** ^ « > l ^ i2 j 

oJbJL>- L)*>\j>cj (<Ui^JLJl Li*)ta»“ l^jJj>-l ^lll) AjLs^NI 4j^laJwO *>LD jp>Jo j jjiSCjj 

♦* 

•* 1 1 * .. • • 
. 4JL*£j o j^2j 


yi 

t4jjUJl j*-Jb>Jl i^>-L^> j* 0 ^aJ^> ^y>\ oLjjj_)JJl ^>-yij 
J^ixLj lysoferrin ^JJj^JJl jUai. U^Jl ^ ^1 Uj^I 

f*-*~>- Jj ^3 J-=~-L> <jJ-i-il X>-L>Jl j^S- *_* X>ZL pj y > Jl jl-b*.; 

jj>sugJl ^ jj ^>sJl JgLstjJ I JL>- <J?JJ *AjwL>cJl d)l .4^3 4_P^JJL*_9 

cLUJuj CO ji Nj 4 J (J Jj>- N ^ */? A A *> J C jjjiJl ^Jlp 4 JU ID CO yliDj 

. ^uXp ^y2j£Z+j* ^Jl c4^Jj>cJl ^9 4^-D-Jl j^p^ZS 1 ^1-P ^j w ^- w - wJ 


e- ^ 

4-&J j-Jl oJL^-j ^ JL> ol oJ_iJl oLwU^Jl oJ_^J l)^ 

ij->-j d)j^ jJwsJl ^^9 4^LiDl 4 Dj>JI (1) jUDlj ^-pLjJIj 

JDJ LgjV oJLi-x^JI JU^P^I oJug-) O L.jjj^Ul r >L" J*j ?l+J £V jJU~ 

w> £ 

l]jJu Jjfcj ^ Jj£l$ L& j^L> d)L-vu^M (1)1 ^\ ^ J>Jbj ^j-vJ>oj lijJJj 

d)l5* tali l] jta^ j cjLD^-p ( j r * Jj>-ta ^_£jj>«-> L^ d)L^%o^ ^ I 

J^i cUiDlj v^>Jl <uijD l^jV di* \LJz iijJb M 4_D jLjNI 

4jJ ? j^2Zjj 1]jJjj d)l 4 J Li 5 ^3 4^lwaJl L)^>ta>tJl f'lj->-'y 

*♦ ♦• 

4j^>ta>- D c-DLS” Jlil . 4 j jJus j 4 D-J ijLgj N pDa-P 

C4DJj>tJ| AjLjT LgJ^>y>- /^0 jj^9 L^JULu C^taS/ 1 OwLa ^j_P (^^wDl < — ^L>cJ>- 

** 

. 4jL>t-wtaA> 9 oJip / CJLo (*J^5 cJ 9 


°^- 5 ^L^-Sft jha»j a? '^b 

Oy ^Jl cl^ VJbJLil i^Uo c^>l jl U^J! 

4 JL 3 Ju5Jl5 <lI, 4 SL) j_s^2-p s^^ll d^^L>~ lilj cA-JUxJl 

C^AjUi JJ ^Low^i-J <Li j-o (JL>- (^5\Jl ^Owjlo) ^Ijill £^*^'Z** 

(„ ) ^ ^ * 1 1 l 


IV 



:Piroxisomes CAa^jmu - A 


j &jJ\ jj, cJSjj (w jsLs) jjlij ^ 

♦♦ 

oLu^L aIip tJUajti'yi 

s\j>*j\ ^j>zj ^ j c oxidase 

*♦ 

p 

2-Jj>«j 4-wsj>t*Jl LgjjAii <ij JU5GI L>*)L>- i?LiJl j j$ 

♦* 

tJ ji^Sj V>j>SS\ oLjj-LJJ SjUaJl jliNl j^l^Jlj p^~Jl y> 

.'ajj^\ 

J-jL^JI y> X^sJl LtAj- LgJa-aJU LgJ jjuL/> (Jli a_>jj a JjwLxJ J_*_> 

• j' jJ' £* (Jl (ijl jAvail 

( _ 5 i3l Catalyse jJLjL^Jl o^-oJ*- oU ojjL_<Jl ^jU^JI ^y> 

ol^Udl J y i^S as U» dJUi Jt>U- ^ jlkJ j _yfcjJl JL>J 

.iibitJl k> $~> J! oUuaJIj 

jl jj-i ,y° ajJUJI (*■ «^Ujjj)i l l jl JJ&JI y JJ-5j 

y° <lLs> *>L Lgjj ! Jb-I j ^ j^* \\ U^~S y jl LJLp ^_vv^>Jl L*>L>- ^ ^ J 

.4-ilia^Jl <wJNl o tJulIl i^jL>cP 


:2Ujl^^yi Cl ^ 

^L^SoJlj jl£J| L*>Ut5 t^SCJl tijlyNl i^lJLJl oli L^UJl f jJL? 

( j-^ 3 ^bojj La f'LwaJi 3JjJlj iuL*JUl l^L^- J p-bco'yij 

oi& . L y>jjS' ji$j>- ^ oUj^jj^Jij ^u^Ji 

N m - ** «• t* 

Secretory Vesicles ijjljil oMvSjj^- JSjj 4 -Jl>JI ^ olj^jUl 

7 t-ia_^ UyS (W j ^ 1 jlJjj 11) Secretory granules ijjl ji\ oL*> jl 

j'-S^' <y ^5* 

♦* ♦♦ 1 *• 

oLwoj jJ-i ^Owsi? L a 0>Ij jjLoJl oJla o L la i jl^p^l 

♦* •♦ 

(1)1 Oj^ ^L^o'yij ^3 Lj_j^ L) j-aJlIIj oljj-SCwwJlj 



tf* * 


oL ^SLJl j oLlJjjJI ( *jja jij Lg-n UJ-p tL^_*jL^2j ^jJI L>*)j>iJl ^ ., »,^...g-> 

• 1 1 ^ ^ *■ " ^ * d) 

4»pjj Ij jl wi^j bj *y I ^ > o^ r «S' . jj 4 j13j) jL>tpNl IwLa ^>tiLwvo *y I 

Ij olj^-wJl tjJJLJl jJJLJ jl ^lJb>[lj Jj-Ujl 




c[Y ^ _ Y * ; jbjy I toUjlJJ! ^ojy^-r* ytel i>l *‘ f ^jy-sy^ j o^'yi jy 


1*1 


X , < ^ , y" 




.h<n ^ Jl <f jG' GJjG Lis iUai IjCa XHi- £ ££ 


: LjjJU - V 

<>“ hJLjLaj ^J^LAJu ilsL>^> iJiwJl i.j-Ao V$-=H cr® 

^ *♦ 

^-L-P ^1 I (^ jJL>eJ . 0 V Cj S-L) J_P ol J_>«^>- ^Jl Jl>-I jJl 

ojufc ^ jJJ .oxidase phosphohydration enzymes U^~Sy* 
JjL*Jj lLjJIjJlP JJa^j t4_Jl>sJl ^xJl J^lj_*Jl <Lil5' J JL5 j 

^>-1 (_y^-P bjJU jX^j! C-< I j>*->~ (_£ j^>u Lo^ . lfr«^ o .vo 

US’ .iiJb^Jl bj\jJ\ iJljJJI aljJl J*A^- js aJUJJ isUaJl Jy yi 

♦♦ 

£, 

Krebs cycle ijji J> iljlU ^ J >- 1 olwjJl 

** 

^Lul LjJJj5j^JI oLwyl L$j o^UUJl jp 

N\ j ai^uJi asi^Ji ajjJl^ji oikJi 
♦♦ 

iJLy y J-^jl^I jj .(ATP) :! jUaJLi^l ci^t triphosphate 

ysC^Jl) ^s c-j^ApLaGI oJl^J jJ j-» c^-AxSIj ATP Jl 1 — 

(_£jo> <_£ ^ JSLiJl) ^0 ^L^S3l o^LJl ojcA y '^~~yj OA 

' . s ’ _"’ _ a 

cr^J 0-" 1 *'£& fSy^- ''^-* > lX ^ J J ^ 

. L) >1 . /? ? a AjjyL^t y o-aptiS” I 

Sj^-i <£j>-\ y\-*S>- JaA; 

** « 

^jJl Jjjl Lj •^ojJo^'y I tiljLA iiLU J ^->“lj 

•* •* 



ft 

£jl luau tLojjIa 

♦ a j oil CjUu*3a)1 


' 2ADP 2 ATP 


Glucose 


Pyruvic acid 


Fatty acids ••— >FA^ Acetoacetic 
Amino acids \ — ->AA"^ acid 


36ADP 


>0 2 — j6>Q 2 

Q0 2 *-tOi H*0 


^Acetyl CoA 
'''"Acetyl CoA / 

o 2 — i^- AD n I 


ATP j 


Cell membrane 



' H 2 0 j 36 ATP \ 

Mitochondrion / " 
Nucleus 


AJuuua 

.CjUlu/J-AJI 


NH, 


A A 

V "n 

HC || | 

\/ c \ / CH 

N N 


Adenine 


\T V\ 

c c H 
I I 

OH OH 
Ribose 


CH,— 0— P— 0~P— 0 


o- o- 

Phosphate 


UjjJ jS ^ oLL * ja Jl J* I J>\ -U-^r <y <U> j£j ^ 

♦♦ «• 

ioUl 6 JwA 3 0 0 ol *U-*JJ { y^j jlSJ .sjlOj a-JLj 

( j r a 1 AS* Lg-^-Jw^aJ L> jJj j_LwOl e JL>-1 jJI A-ollJl ^3 

o^) Jip jja_^-vu ajj*s>- ll 

.iihkJl 5^0 Jl i, Jl 


V* 




! ATP Jl y* 1^13 Up oUpLSjJI ^j&I 

*,& l l U? C^-P-jUJl Ja^>< ^-ll^ 4jlj>sJl ^ ^ ^J^mJ (_J 3 Lo _ 


<4j 



jjjbJiJl dli^j 5_JL>eJt J^b obwJ jjJ\ 


dL y>TLij C^jb/all JbL^olj ^^Lil - 
.oJLP ciNl ^Jl 4-Lo oJlaljJl <Jl>Jl ^3 bjOjjbjJL^Jt ^JLP ^jI^Ij 

p 

^ 111 tl^Uijjwo ^Ipj lJL>Jl ^^Ip ^JLkJl ^LojL *\3y> Lajj^ jl Ujj 

** s- 

.dJ-b a^-L>JI -w I Li5 LjJj 0 ^.. - -,Q ..1 I 

SjUaJl ^jJ^\ oJla Jl. J l* >wvo2^o ^ ^ ^ ^ 1 . ^■v.si) L^i^l^j^d" ^vw^j 1 1 ^^i3.) 1 xy 

^ >^vJ Iwd-P l ^,».VI| tfj L ^ wlj ^^w<j 1 ^^ wwwmJ L^«b . I I I L&^d»P l»— A P l 

,oHl 1 LgJ jjo 

1 ^ £ 

4jL>^^w*i <1)1 ya jJJLo <J ^a vd-->t-Jl ^3 Ju>*Jw^ H 
i S>y~~* J^- ^ <- r ^>Jl ^ ^J^-J-^ >Aj ^L^'j 

** l «♦ 

.I^CUp, L^UJI 


^L>tjj L jb>cb Jp jllI j-*2-*1 L^JpLijj L jb>Jl ^y 3 -*-* 

L jb>=Jl oIa J^>o ll tP'bco^lj oJbdl 4 jL 1 ajj ^j»L ^5Ulj JlbLlI Lj\J>-j ^Ua. 

0 yP 

. LjJb jb ^Lwll ^Ib 1 ^IJLpLi jalbl ^j>tll O-: 


i^J tiiiH oj/50 ^33 Ao^J LgJwolj J^P bj^jb^Lwl! jXj 

«• ^ 

<l^wJp >1 jbp-L j aJI (^ll j), «/?, 1 1 c-ijbp-U L^iSw> ^3 

^ *« 

LgJ ebUajJl (^ 5^1 L*l>cJU . j* ^jj ^1 ii^ji ji c ^i 

5# 

0 oIa^ t^ll dpL jS j j jb>- bio LjJj y^a 

.vilJi jJzj oLjj^Jlj yUiJlj oUj»j_^J! 



y ( ^ L>tAi- ^Js* d)LS* tali 

CojLP ctaN \ j o w\-P bblLo y+j ^jl jJo oJb-ljJl 4^Jj>eJl ^3 ( UjJLljta I ) 4jLijJi 

4^PjJLww> N _£-$taL-3 jv3j J->-l jJl wL^>sJl ^^3 4 _j j^2_*Jl £jL*2_oJl o j-A JiwLP jli 

N \ 4^d-*j Jxpxj Nj 

_ ~, _ Is >/ *' *' 4 > .*< y> '*> s Tf ."f . / w' >^f ,/Y 

[° : V^ J>* J^d <3^ > AUl (Jr^ Uj 

Nj JJbo N J JJL5 Oj^ ^j-<o <1* Jla*-*-* 4_LkA_4 4JL33 1+ii 

>c-wj 4*a jip j 4jjjJ ^„„]a.Pj 4jiLL>- Jj 4Js1*>jj 4j£*JtajJ 4Jl)l (taljN 4pL^2ba 


:4jJbJt s— uuUl ^ 

«t ♦ H ♦ V 


_ \\ 


P P 

j-* y^jj y 3 *^ o\ U^j ty>-j J-^ ol Uu 

4_UJi Ojs J j_>*_J jv-jLpjJI y 3 -*-* « li *J I j}Jta>*Jl 4 J C_& IjJ tj->*Nl 

^^JLp-IjlJI ^Jlp 0 Igjita ^ oLLJ 4)1 jji jJJ .L^iIajj 

♦♦ ^ ** Ud 

^ ' I*/ 

^ ^jJLJ ju J u>JL J .. Y >..*.-* J l ^_L^j U5 4^*Jb^Jj p-Lb— *J 

.(W j ^ "l OUjj^JI) cii-^L^Joj 

j-%») ^Jl 4 »^jL— LJ l ^bLpjJl ob_A 4„pljws/?^ 

^JLp 4jw? jX* 4iJb i?Li5 Uly ^Ij clgbP 

** y *• 

. A*-* 9 JjN I <SwlJ! pc ]&.+** 

^^LajNI ^^-Lp ojJlSJI 4-S-JjJl oLiJJl oJla +.,lapN I ( bfcj wLiJ 

.WJI iJu^J ^j^Ui JA 4J^JI Jui JgUJNlj 

^^LJLNI ^ 5 -^ c_iLJ^/l oJla ojJl 3 Of-L> jlS-3 c 4^1 I Lj fc >V>iJi ^3 Lol 

^ *• 

43 L^ oUfcL>tjN 1 ^3 ^-^wj>cJl dlj J^L wvmjNIj 

♦♦ 1 ♦* 

. 43 \£ JU-p^I j bbljL^JL 

^Jlp Lg^2-?u ^3->bo Lg->U ( W oj j .^gJl) 4 JL 3 jj! i^.uU'yi L«l 

#* ^ 

JiC^Jl L<>-S" UUj 4^L>J| tjLjj Lmmj A^Sji ^ j~*~ (_J^*^ 


VT 



U>\ SpyjoS 4-»jb y- J yj ijjJb olf^j iw~uLiS/l fljlgj 

♦* v» %♦ 

LpJl JLJl 4~UJl J i*3b ^ ^r*J' °j-* -cijJp 

LgjlSj J ll ( J i>uL«Jl ob ./? «Jl Jju IJl^J . *<j jj ^v 0 (/.A*) f-LJl 

»♦ -- 
* £ 

Lr 43 ^Jj“^ tw ^ L j J>v -y i ^ Cr^ 2- ^ l 5 ~^ 6 * ? o~ a ~* mAJ 


. Aj j.«/?,* Jl 


A^>- 


L> ^waj IjJ jl>. U5 toL>Ji ^vo ^1 <J j-v^ jJl bp aLJi*JI (JjL>- bll 

JLLaJU Of- Li t<ugj^/l ojJJiJl ^y>^j Lo y>^ 

Ij-*-^"^-) ol o^ ^L . *.^ L>- jJ j^L g ■> t»«L ^3ljj Lw I f-Lo—Lt' P3 

.4* O' p p p ^ p 

LjJj j^LjL«J| I jjC^ojj (jl i g ' ^yjl j iCjU-oj <UJ ww«l UsUj^I 

oUjJO (£ jl r) J> IjL^r I yJtS^A 2_j (jl O ^-‘-H <-iJU' 

Jj^y I ^bwxJlS' <u>- a5wI> Ij »•. . ^ <j) 1 ^ g 1 (_ib ^0j Jw> \-£./7 > <w? 
oj-fJS/l (J^T y£y~Jj <l_p jJL^J < _^Ji 4_JliJl «Ja— JU^J la .* ob 
^ U>3 Jbje N ^..u jl O l>«^> (jl O ?<J iJjU-Jl iJLijJI 

!? ji^LwoJl 1 ill ^y> f-jsf Oj j5waJl (jl LJlp ?oU j Jp 

£ 

«j-A |» g ijL>vj OjISj t<ul ajJiJ (_£Jl>eJj flljU^a ^3 «-L«_L*Jl Li Jjjj 

|»Ij ljJ^>Li oUJ>l Jju (jUj^ll Jl p_fcilJJjl J L— ^1 >*jIj 

JLil Jl Lo» J l Lg-J L^yg-P J LMiJU JUlJl ' J ^wJ>t-*Jl ^Jb-Jl 

j-SJ .AjiLj>t^Jl ^^-j>Jl LgjLJlo-p jUfc»| ^3 ^JJI ^jI jJl I j-Lfc^ 

*jwL>t-L>Jl oLi-wJL Ai^Lio N bL Loj LL>jI I oAi ^ cS *^p <bl oLI I j JlaLL 

: (>r ;, 0'j (j^rdJj'^'j (jcd- 5 ^ 5 oLjk; j/j 


<- 


. [ OT !ajS/I ccJ-^ai 5 j j— ] ^ Ajl <jrU Jo <J>J cJ,LiVl ^ LLjI 

yO'yij ,Ljyi ju 4 ic— jJ jijL^ j^-jj" juVi jOjP' 

^Jl ^ ^jL>«-)I cb_o jj !Ojj-a5njI ji A-*~oL>- ^3 

! ♦♦ ♦♦ ** 

J U cpj . 


Jl 


aJI ^J Jbu J co^j-^-jj j^Jlj AiL oLj^I 

j .^Lb^lj jkuJl ^^Jlp ^ji aLL oUj^I jU ^^UipLj jj53l 

J-^LJL> aJL>ow^ A-Jj^ Aj>t_ij ol aJ ju ^ Ail ^ j^rj c5^i Lbs^^/I ^ ^ ^^SvJj 

•4 

.«JNju-.NIj pjjJlj o^Jlj 


vr 



! j£3\ AiliS* y Jli j LJIpo Lo L? * * /? 1 L Ij_&j 


V ®V^ »,f f x' ✓ X 


.[Y * 4j^I ^ t0^5dx]i oj^— ] LX> l. A~*~rzz> \jj^aj>\^ of^\ s ^ 

^ t j ^JJL*Jl au! ^j->- j4 l^i-A j /j^j-> j*J 

k>/ p 

I j jj cAjL>i^vu 4j j Ji5 ^..^h *j j o 3 jj>-jj Jj JaJo A*j>- AO La iS-il wLkLjj 

o\S Uwo ol jJlj lLLxJI y> l « */? >c» caJ^ oL*^ 

IjUa^iJl ^jl^j y ^^4 


,* V 


l! 

/ fl<»^ < ^ ,^/' ^ «' x-<T^ ?/ V 

. [*\ Iaj^I (j-* c ojj-^] \ O^Aac j 0^«Lo (jLul <jLb y 

<jL>tjt ^3 oljL>- y> aSISL! Llj w&j c p. « Sg *J I <uLi-jJ j^JL*_U Llj_^3 

^ , 

Ja^- y5j j^S ^jtj t<u ij-i-* y 4-*J-i L* 'j-*-*-; y-b <^\-~>\yj 

(jx— Jj Jt—Ajjjl J-S^iL*X l |»— $ ,)L>«-)1 J^”jj ^-X>— v_l 'y (Jl_>«_oJlj 


Ojjjj jj-~sj jJS 4- ». .. Ja . l l j*JLc-j t^l dLl^i jj— jj^Jl 

jj-ij^Jl ja^JjS o y (JUJ'j yLU 5^U- J> SL-.S/I 

er^Hj '^yjr> aJ*>UJ5 jy- jj-yy^j ‘■'• x ijj-*-^; y~y y 

j* } & *Jl ^ jJbu L&-y>-P I j Jxs 1^1^ :Jli ^JJI cJj^ aa^Lj>cj 4^*««lgSl 

. (( 4 J 0 I jj ^J| dij L^jU 

0 L^&j A»s^ <ii ^.il? ,1 ' ^w wv»3 ^ vtoOj jJ 5 i— I 1-xO i 

jl^>- jJI ^ ^ I Ju^[ 1^ . cJ IS bA^3 I ^3 

U j-4x0 (jl Jl^-I ^ i\ . 4jsJlX>ex»Jl 0 jjkl jib (j3jjJ ^J^f jJi j-vx ^-C^gjj 

yJt ij4'j-^' ^'jjj f-'jj jy.^j -5 j^r j-j y 

.«A^-jJj 

yJl jjJaaJlj ^laJl (j-LiJl ij£L& L— — 5^ ^jlj^l jj— ^ j^Jl <•— a— J a_aJ 
♦* *• ^ 

^i t y> i ' y y^ J4 y yjj b 

. A^<JbJl ol>r Ig^tJl ^3 iJUl jJi) 


X X? 


iy Jl X£±vj yj' y y tsi' (XA' [yj o-i' yj 

Hi :iVl ;L ;,— ] 4juJi-t '->-J 


Vi 





• [^'T iVl ij * ^o/Uu <Ji Jj»j-I 

! I^j jj j I ^S"wL*j 1 >w?Lj ajL>w^ JUj 

4 A* 4 i>*^ v-l Uy ^ LxLe>-j Ai^-o-U IL-L 4 U& a 4 J»7 

5jj^] !y^ £ orO ^-4^" gjU*~ <j-J c^-JJaSt 

. j*Ji_*J! <U) I [^TT Aj^fl 


:2ui*it sijj - \r 


j5j^j ^Jfcj c(w J^w) ^ j 

j~S-* 4 g ^ Ugjj L^U^Uijoj 4 ^wL>J| oL ./? p iiL$L) |^_SCj>cjLj 

JjJUwJI oLLv? ^ J_>^j ^jJl 0 jJLyS*}\ A^j>*J ^Jl 0 L 0 y^ J-*J 

— ♦* 

.ob^ j 4jj^>-lj AilS* <jL/ 2 pI i^fljUijj 
-(w JSLi) tjfJub y> <Js}>y Jjj jl-br- 
a4j>*J| c_j!jjj>cJo ol jjJl e_j 4 j j->*-) ( Jl^ 2 JL> L^-S" C JbV I aJL^JLo 

m ^1 iiJjJi ^ij^Ji ^Jij aSjlH 0 JU 1 ouuji ^T j^ 

cr^ o^SCSl 4ljj*S/' oli ^Ij^Jl USl .0 0 • • •) LgJjj 

H ♦* 

(^c^J c Jjr*-^ cr* cl^ ^ ^ * * * ) 

♦* 

.jjSi ol i$J 4ui 

J5 ^ i(oLiwsJl) oU j^-yj ^1 Lt-jj (Tf) olyJl ^ Oj-jj 

44 ♦♦ 

iil5 J^J ^1 oUj^JI ^T ^ 

*• *♦ 

aLa/NI uisUijj i^iJlj LiJUJlj L^ 4 jJl^>JI v'jjh 5 ' oLJ)/! olv 

ti>l oL^j CI 4 J J±\ ^Jl <ub^, Jl v'j^' 

*♦ ✓ *♦ 

. l^j jL V I p Ixj LoJlp Ja^>cj N 0 

w ^/ * P »v ^ ♦ ♦* - 

A— W^^.^J > C-j| i. J 1 J L^3 1 1 ‘ jl ■ *j ^ ^_^_l| ^ yj& J* I ^ 1 ^ J ■ /*3 ■ ) 

lw> Y Jl jlw cXX O^U^I XY jjSli\ ^ J^j ctijJ^JJ 

♦* ♦♦ 

0 j_&Lli 4 »Jw^LXj *Ls^ 2 _p!j jJ <LJJo L a 5 j_ X Jlj oj j^JJl 

. c-ilta j ^ i—ijUgjj Uyoj iJ 


JCw^3 


V 0 



tiL&JuJl aJIjjJI yLo Jj[£s}\j oL^Jl y> olyJU 

♦* 

U15 j}j CjJLJI (j-J l*Aj1 AjUili N a Aft jf Ujj 

^1 AJ^l wull p—l 4 -JIjjJI SyLbJl oJu JL p *UbJ! jJLtl IJd 

. jjJUJl d)l>t^~s ^X> (j & _^*bJl 

b <_Jp- L^J <TAJ\jj}\ obb^Jl 4*^ J* M L . co-bl 

♦* 

1 jJl olivJl ^ ^Sj ?4UJl <>* l*l£« ^jj 
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U>3% Jajy ^1 (jj-p JsUj) t-jjiiil JjLa :>Jp ol^l jlJL>- 

.(U J W oUjj-^JI) vo3*>LjJb)/l l^£j, £«j U^JI £. e! jjJl 
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L^iJ ^1 p iiiLJlj j^jUj j 53S ^o ipjjws^Jl ^iUVl ^r 4 * ix* 

.jO^bU UU iJbJLi Ulixll 


^^^P A^A^^P ^ j \ s ^ 0 A^, *, <£> ■■) A^-£-A^ OwA-ft 3 «-Xp* ^A-O 

lSjix" c5^i At 0 3l^<Jl 

^ j_o j. ^-J 1 .^jl ^_ a>> jj **— a ^-5jAI oAjfc j-ft Uj ^jl tf l a , ^ 1 
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x ^ p. 

J-ii !4 jL/? j JSoj IJlSj^ 4 J JUj <JLJu^ ^J| olj ^jJ jJ £* ji 
^ jJ^JOli .4^w>tjJl 0 jj-s^Jl 0 Jj& c5 -Lp L^uaJ {jA aJ'S I aJ-A ^-v^Lp 0-*-<0f-l 

^J LjJl ?J^il 11 a jj! J&. J^I :^jl JLij J^ill Ula Jj>JuJ| 

** 

oJj ^ ASJl ^j_)j^j ^^?J . ^Low^l 1 ^p| <jl <^jlj j-Lp lL1> 

oIa ! 4 J Jli j 4_ilS ^_1_P Oojj c 4_AjwLs^> c*jUo 1 j j tof' i>ji ^ 

C^S 1 ISU cJl l-S jju H-b*' /»UaJ \».... 1 j jJJu S/I iJSlI 

^SLstf ,_yJl Ji Jj ij^l a J_4s jl dJL*jJI jl « ; U " ■ - 1 ^ 

p— I c ^ I ^UajJ P j/ AjI v, " - *1 p*P^j *•_ a . tL^P»ij| 

jl ^ J J2i I^UoMl ^01 (OJI J^SlI Julio S/I ^JUJ! lift ^ 

V^UJ^L jiipbi JJ cJu? j JaU> 


AT 



f'* ' > ' ' -CsV * ' 'At '*' ' 

4^0-^ t j*^> f 


, y s > »\f?V ^ f 1^' 

<J0J1 J «^>J£ <J^ 4iil ]j>J-^ Uj 


. [lV 4 j^M 4 ^«jJl Sj^-*>] ^ ^ ’ J jp^rv**^ La-^ 4JL>s**. 


> E 




<_ ^ Ji ^ cT^-^ W CS^! ,, J_h3 (’“’ 

*♦ ♦♦ ** 1 

Syrj J| ^4-^j U-S’ ULJ oi_*> Jl J-^sJ 

*♦ 

pLwJ^Nl j*S ! Lii-wvjij (Jl*»lj i^J-*JLo ^ ^Sb>-1 p-^j>r^j! I jl^J ^jLs^ 

eJ' ur* U J ?jJ^ ' ^jA> «_J' U J ^ cr^' 

*♦ ♦* ♦♦ *♦ ** 

^y* j jJaj tL^jLilj j g Jg 4 jI ^1 ^-jLv? Cx* (J^ 

j ^jliwLoj ^>L,*/?,^ ctJJASj ? ^j>cjJl lj-& ^i-P L5~*“ < ^ vvw ^ j 

*♦ «■* *♦ 

p, ^ f. £, 

J-A3 cSl tL&Jj>-jl L?uL/? p'L^x'yi oJjfe ISIS o I cSS^J^ ^ ^ ,^loj 

^ •* ♦* 

(3^1 ^ ^Jl t £>Jl oklSOl 01 AmNI Jj .f\j J\ ja oj 

oia ooJ ISU ?JU ^ LsUL- o^k Ji cikJl *Li\l ^ ^50 

JaxLl (J^0«- OJLli o Joj O-LU J jUipNU 4ji^A>t Jl 

..((^uJl Jij Jl 

/" 

iaLJl oUkUJl o jJa^sA) 01 LSj^ <Sjij s ' 0Jk> i_Jkl dJJJU 

^J_*Jl 4l)l o ^5 s_1_4 ^s j£j£j j*_> icj J l L0l_>- J-* - .0 > 01 J o-L>t_L«Jl 

ciLj^P S^ 9 tl^Jl jjj l^JlwaPj .^jJSJI 

OiO. Jil Oji j -aj tl^s ^1531 jUtpNl 

t 0 J wV^e-I^o 0 j-S ^ C /%> ^ ^ ) 1 j^aLjU 4j 1 I ^ -Lf! 

<s 

! / *-£jloLwJ3 4 Ja->“ ,*-3u N a 


s' 4 * <, 




'IM % 0^: 01 Jl J^ 6^ 4 jU 4 ^ s_j O* 




// 

J. 


>v 


djNl c^lxj^/l o JJ**~\ ^c)_yi oj 

JIS ^oJl tO^OSO :0j-^J^>j 


^ ol5 f 

*> * . S' 



' *s ' '*, » }■'?■' s' I A'/' 

» V <Jj]l oji J iil JL ^J3u6 


. [ 0 ^ 4|>J^]! Ojj^] ^ 

^ cH-JJ b 0*^>4J' ^3b5 Jl L^J Jj 

L> ®^l^j'yi J»/5l® *— 0-flJ "(J^l '■HjI jl*-*-j <^J« LaIJj^»-J 


Ar 



r r r ^ 

i-A*) j tjl Jixpl : J^> ojl^ cs^ u^ ^ 

*♦ 

• U ^ . . c 0 1 

f, p 

A^woJjP S' wLoJl*_) oL jJij (jl di-ta ^>3 ^IJJLc%o 

a^wJ^JI <~^S 3l cjyJiJlj JL^Jlj ^UjSfl {j* oJl5 Jj 

f-Lfljj ^g-x .. la ll f-Laig.^/oNl j jj k:Jl j ^gjlJJl f-j_^jJl 4_>jJaJ O-i^-laj 

*♦ ♦* ♦* 

y. 

.^laJl oIjLp OJUIpI 

(1)1 <1 jL 5JI <JLJi>iJl I jJl&UJ j cOjJLiju Uj ^jj>Jl 

.ll^ JpJ ^ ^ 




• tri :^i ^ ^ hj *i i&i Jit ^ V olill ol a VI y>£\ £j 

!4jL>t^ JUj 


sj 




j" 


_ / C * y • s 4 * W*SS 6 }''/' S i / X X\ 

.[tv lAj'yi L -y> ijj^] ^jlJl ^ \jjiu ooi 1 ^}i)i \>j& oyll 

J' (j-L^ (j-^ <j-« LjI cJL- 

’■Oj-^^HJ Ojj^i djiyo p-f&j nil jJjiJ ( \ i y>j^\j 


.[A :iVl u_ivi!l Zjj~*] H j- t' rj iOjji 4 jdl_? p^Jk^sl; 4 jsi jj^ala.l dyjjy 

Ij^jfcjlxsV ^.UaJlj C~>- j ^Jliju 

■ [VV ! 4 jS/I ( T ^0 toJjLoJl 


'ti if ^ 'T. > > 



jUi Oji^-j cjJi ^ j ^ o-^Jl ^ >! li 

.^jji^. I ^-9 p-Aljl* 



«* 


(TY') <ul>- J5 (_y O^Jj y O * * _ Vo) ^Js- ij 

ft 

J£**] otH 1 ^ U-jj 




✓* 

<7 ^ 
*« 


<f 

V 

A 



J5 (o*,* • *) 
(_?-* j^-i^- 1 ’ 





6 


.^w . <bl^ 


- s„ 

ly T 




_ rr _ 

j^Tr.4.11 Ccu Ubljj U^=> CjLa^u^>J Qji <X£.^aj>lA 


J^l jJl ^^-vaJl gjj Jl 

L> - g -liw ^ j~LLi* 

*♦ 

<_r*J '-»-$■: ; 

♦4 V* 

^5-jj 1— « < « ^ 'j->- 

♦♦ 

^1 iJljjJ! oLL^Jl 
♦♦ 

(_5 — 5 J Q ^ — t 

♦♦ 

^Jl o^JI «»isUJ jJl 

♦* 

• l ^ ^ C* i 1 1 j ^ . . .. i 


U >i Jbji N ^Jl iJ^Jl el jj ^3 ( d- 1 L^flJ I ) 

♦* V* 

{j* L-flJl {jA Jj>“lj Oj ^SwJl] OUj j£-+A 4-*-V^ (J& 

P 

ijj jj oLlJj i jji <Ji}y^ iJ j^Ju>- iL^vwLvc Ju>-I jJl ^».^_i 1 c-iJLij 

^s- <DNA UjJI) I ^U^lj 

♦* 

Jl&iVl) ^jiJl Jlj^ ^JUJNl iJljl JL^ aJ> jJL Ji^i 

.(u . n_ r* 


AO 



Ribbon n 


Nan^enous bases* 


LEVEA-j^ 


Minor j 

groove j 


LEVEL B— f 


Major [ 
groover 



"• 

( 



LEVEL A 


9 

! ^ Ribbon I 


OSi 


3.4 A I 


/ 1 

Ribbon n 


^ Hydrogen baod\. 


pV ^Ribbon I 


I34A 


— 20 A — 
LEVEL B 


Ribbon I 


P]\ 


j Hydrogen 


L.\ 


^—7 


Ribbon H 


Ribbon J 


(b) Crosa-soedoo 


Ribbon 11 


^ fA> 


(a) Side view 


_ U _ J£aui 

. ' i<o 7 j ^yLc jj^u3Lii_4 -j ^ j ^ 1 11 ^ a ILL-! ^ ^ 9 ’) o~^ '‘-i^ j S'* t j— >■ 

S A-lj LLi Cjljuj^taJ 1 a ^ 1>> ■» ( < 1^>~< a DNA LjjJl 4LL>jJo dlxuLui JL>-I^J| isajj-iiJl lJoJLjlj 

k-jfl-jL.ua.>- (J-B.C (Jjb . O i C ^_jl_jlluJ|^ X ^.j. o jLjlJI^ A P h 

• ^ i— iflJl^ ^ JuJflJLjJlj dj9i_L)l til lAA ^ic (_5^iLC J^=uiiJ ^ < <<^ *-— » '' 





( £ *0 Jl Jlj-Ul (j U -^>~ljJl J ji? OlS tali 

<r) ^ ^ v jji iiijJl Sl^Jl p j2^t*vO C l^pv^ (<\r) j_^ 

*♦ ♦* 

A^Ss' ^ a la P <U)i j^Xj 4j2taL>cJl ojjfc ^la-^u N I w3 

?4jljJlj j 


j~d^' : L? *J 


J^L^O^-LS* j-jJl Jl^I jJ| (_£j jjJl i J? 

rjr 4 *~-? > rJj~ > *'- p 'y c — ’ <_^ ^ lSj^ 
♦♦ ^ * 4 ’ 

J~^J Jr^Jjc-^J 

( ^ * * ) jp iJjy itfjy. *- ) ' v'jj^' ^AigJi «-Ul*J ji JiJ 

o^ljJl ^1 jl :l jJli j c^jj^ sjipU J5 Ij^pIj SJL^li ^_iJ\ 

•Sj>* (°* * *) J* iSj^H 

£ c- 

I jj tpu*- ( Q • , * * * ) ( j_« i aJj^i JL>-I jJl ^ i—*i j'tj j-SUl <1)1 L»_>j 

(T,£ » • , • • • = £1 x o • , • • • ) s_b»| jJ| <LJL>tJl ^ ob_u*Jl iJ. c- 

♦♦ 

p 

; j SJ j>- 1 jJl aJjJl oU jj^JI iJs- Lol 


u = o 


* « « 


x T,£ 


# **/ p p 

^i-p ijpJJl ^3 ^*<>Jl 01 li.5^)l tal^ 

cs^ 3 (*^ J i_M O'* -i * ^ ) v lr^ ^ jc^LH ( ' * ' ) 

^0 (jUi p-iJi Ji jj ^ S/i <u ^u)/i j/j 0 ^ 2 ^ ^ 

.jt^Ja-^Jl J^L>Jl U Jfc 

P?i pi ..uui put ^uuai oBjpi ^ _«. jAjlj 

♦* ♦♦ Vi - *♦ ** yi 

jl ^uLJ^jJl jl 4-<s.iL>cJl jl 5 -%jIjjJI oLw^Jlj s^u>-lj J5 ^3 

*• 

'■^ dr^' j*-^ l$j'-^' jj-^ Lg-L^->^ ^1 j-^l 

*y/ ijjL^Jl "Vj o p>mJ| ^j^JL <l^^d ^ (_^-i-3l Jji»^Jl t S j^Jl 

^JiSVbj ( _ ? Xp o^Ja-^JL. pi p tis^Ua^ (_^i j-f^4 dr^H 

M Lki tails' 4Jla.y? j 4 jl*_sJ? j jLi^l -5i*v;j frLipS/l 

(o • • •) j5 ji iiji Vj jiu 'y ^ji ;u~mj 'y j ^LaJJ 

> f* «* I Jl ^ UJ 

4)1 ^-P jJl>J N U5 .oLp>Jl ^y> I Ip?- j^Slii 

♦* 

t/^ J^j ^'j J> Lr?r C 0 *,’**) jl 


AV 



£j| jJi (jdjJl j-*-P ^ i i^\-A j-~>} J^a J jS \ J 

• OUj-wH Jji J ^SvJJ 


£ 

j^JlAJl aJI LxJ JJTj-Jj aJj j-i jjJJa-a ^JL*_>j aJL>*^j LxJ c^l> ^SCJj 

»* 

^ ^ ^ 

Jw*j>- c^jI J dAlo laj AjIj CjJ-liJl Id-A jjJ (^dJl o^b>-j AjIj j*-*5vj>Jl 

oLd-s^Jlj cJj la 31 ^-3 aJ *AjLo—aj a_! LA IwLj j-^j j-S" 

^L^JL A3wL^? aj>5-jl> jJiAJI I Jw& o\S jij . cjUj oL^j>JI 

^ ♦♦ 

^ jj!? 

U^jwo ^lS* ^3 ot LAp ! ^JlAwL<>J 1 (jjLlaiJi lU-A i)\j* ^ j£S\ L*J 

*♦ 

lLLSL Lo -3 C jL>-( jJl ^_SU 1 7 -jjJl ^3 |j_A lAjjJ-° (Y 0 * ^ • • • 5 * • • ) 

♦* ^-L - *♦ 

°Jj^J cs* Ljj (^) tP 'Aa J^j^i 

♦* *♦ 

!- (j\ - «y> O'*) 

N JbJt L_, JLpj .JLi jj^I ^ i^JNl ijjd\ jlk* L) cJL" j£) 

** ^ 

Cbl aJLL>- ljwb>tj>“j Abl 3 j ->~ J ^j-^ot-vs la 11 ^j-> J-> tJ^JI ^j2-*j 4 

^ “* ip. 

cjIjjJ ^j1 j-JLp aj^ju Os-L^-*iu l^A ^ ,g .yg-^-> ^^poIj ^SLlj 

<_£■*■)! -U-> ^ ^1 Jl 

** ^ H « 

j\ '-rr^j^J J^'j ^ 

^3 L<>^jL 3 ol ^ jJo ^j- fr -3 c»^Ij>c-aw Aj>ti?lj c3j-3 0--^-tfJ I 

l^Lkolj l^-P j JJ oJ-A j3 ^j3 J *}£Ls>j O^J-P 

Yl^o j\j^\ Ai^Pj 

Aj y>vS]\ U j jS L^-g^a ^AjUwj ^lia_>Jl j JLo I Jla ^jJ cN c-i!lj N 

cjIjLA* 4 dl3^ ^1 p Lui jJj 

J$ i r?j^ ^ aJ^ ^ jJdUl L*l 

J- 5 ^ JS J> <>ij-£J' Jjjj J-^J'j 

Ji 3 ^ JiU iubJl i 3 jUlj ^ 51^)1 Jj ^ Jl 

dijJwL> ^ A_L)Lws 0 A_P j^uj <Zj$\j>- Aj ^n_ii~S ^iVi J 


oL>oNIj AjJuJl j\ aJLjLjuJI L g^ pa jj Ju U>-S^ . L^. Am i i 3 j Lj 


AA 



♦ p r 

\ * * ) yS 0^i_A 5JS l)1 Lq- 1_P 4 l ^ « *»,.fl-> AS y^S\ j A***j2j 

*bb .^c^' ir? > ! ?*- < ‘b-S (_pLjJ' (Sj C J-'-*- 9 •° J r^ JA 

(1)LjL& ^jLj l) 1 ulwi> JuLp !!owL>-I j £^S>y (jr-*-* ^ ^ Ij*L>- 

JJL*-> N ^iJl Ax««]g )l j\ ^^>1 jJLp JiSCjLj 3* : ^*’^ > '’^ JJjUalJl IwLgj jlJ j^>e^J| 

..n^iijx- n/j 

P 

^3-^J-*Jj-5 J-^ yr® jJLicJl J_*_^- A_~_/jJ v-Jj-L^L.j 

J-~L*~j y j Iflibh yj -xL-Jl y if>Llo> ~£jy> (To*,* « *,* * *) 

♦♦ ♦* *♦ ^ 

Ui ^ * 

!aJ J^il ^J| ^_£jjJl ^ y*M y* J j£}\ £4 y^j y*J ^SvJl ^lp Lg-Jl^j j A 

fr P 

tJS*\ uj °jl^ £* (TJJ o' s^b^jj 

jt-c^PxJl L>*)li»“ iJ-Pj (TT) A~o J^J 01 bJ-P tLaloJ ^j-^LaJU 

AjLJj ^ « lg P j 4U I OjJti oLoN L*3 LSj IjJfciLj ijL?x-pl lJUfc . (1) yAy y AJL-o 

*■ ■ ^ »XbL*j o»L»-*»^ A3^ ^ ^j a^v„1aiP ^ 

•'■fr^j-’ J^"“^ olj^Jlj oUjj^JIj oL~>JJ 

« '*■' *, ** « 


:/-jLtOJ^aJl ujljLOfcll uU^3 J 

W «♦ M ♦♦ ♦ ♦ •• ^ 

«♦ 

iiLfij lfcJl*jj oLu>JI ^JT y ^ Li>-Jj L _f]\ ^ j-<Jl AjI ^P (w^a-j 

♦* *♦ 

jLw^Jl 4_j yj x^y j s^. ■•. ,-i,vi iy 4 L -* ^*~ ^ J -■ -* J 1 ^ c j ifl 3 1 P L P (*~^ ti*^' L>j'- 5 -" 

jl (_^waJl b^ 4 'A) tOjb> j^> J-“J l$j *o' 

Vs^r 31 ^ ^-La^o j-P' l)L 5 ^LflJ .0 oj_A bl J-Ul 

♦♦ 

(^Jli>“ oJ-4-^-^Jl Aj * 1 \ ojofc l) 1 . i-^ iijJ— J 4 J-tfJl 

^ j! viLi ^JjI aj-U br* p-b*Jj jv-L*Jl ^-Sb 

. Jj^JuJl Jj>- jj jl Ai^Ls^JJ 

J5 <jSbj .UjJl j UoJt oUj^Jl 

#* s 

Lv 2-*-> Lg-v^2-«-0 W c^ 11 t ^jlaj tc^lJLo ^wLSbjbl 

.(r* J5bi) iiJij iUU jJbib 

P P 

4^aJ Lo /y AS y^J>z^i yA U-O yASL*J llj 

v* 

(j_^uJl) jjJj-SbJl ^Ub- jSL* J-4J AjjjjL-jJ AS-yc^j> ^y> 



♦* ♦* *♦ ** 

UjJlj UjJI ,y> J5 i^Sy ^J> j*>l^aj L-jJLi ^JljJJlj jj-ijiS/l iJl c(UjJI 

.(TIj To oTASCdJO 

£, p ^ 

Ojij 4 Jjo 5 °b^ £j' i>* jj^' 

y 

^J^2,^P*C_lj l Lp*^*J l ^* 2 ^0 ^yi ~3 ^ OH L^* l 

£• £• 

O^J clr* ^*aJI c$sLr^ 

♦* ♦* 

^ (3 - d“^^_? - *-^ <J*A->" ^j~°J 5 ^ j-4-’«..o— 1 1 _\_w^*_^_i I J^U- 


o^y 




^ iJb-lj IjlJjJSL; UU (TV) KjJl J> \X\ .(T1 j£i) I 

•* 

. U jJl C-^l J-0 fl-ASCo 
♦* ^ ++ *♦ 













I 


. TA . 

l 5') LjjJ' fL^j^ <j-a D^-Ot^a A'lW.fl 

Su-L.oe-»J' ‘ 1 Jl£> t^LdQii (J-‘ V J~ J'“^3 (_J_iJljj^jJi Jljj ^jJl^zljJJI Ql& 

cilJLs j%-Ja_*Jl <jJUJl J>eJ (_^ V*r^'j 4 - a '-pJ 

OLw^^/l jjJl>- 4jiJl>* ^ i^s*^ JlS' ^JJl jjJLaJI ^JL*JI oL>c-^a>j <*ii-L<Jl 

*« ** *4 

•irf* Jy ^ ^ '•i^° b* 

<\r 





^ UjJI (j* \ I J^>\ Aid (Y *\ ) LSUzJl la I 

*♦ ** ♦* 

Jj ^ ^ ^ 

ULs L^Sj . ll Jaj^iJt |jj>- *)LJLU> Ujj>- 4 jU C*-&jJl 

Lww>- ^ia-*jJ 4jj j_« ( A * * * ) Jj>*Jo Lo-J i. 4j j j^jl ^Ja-*-lJ liJiJi o 

♦* «♦ 

z' f, f. 

Ijjj^ 2J3 . ^w>- ( o * ^ * * * ) ^jDLj 4jLi JL?U jJt J-°J j-^-H U*» C I Jj>U J 

ol ^jliJl ^JjJ-p J-Ll*j Yc~>Lo j-«j j-$UJ ^ j.*,^ *Jl oLjwJl ^£j^o 

-* u/ 

5? f. £. 

d_rT j-^d o' ^v 2 jJl j»jip ^ U^> ^jNl *>-J o'— 0} ol^U 

..La . ! ^jj> lp j^p iJwA YU jJl j\ UjUI Ijl >-\ j 

^yLoUJL! ^jp L>- 4_>- j^o 

^ l r ♦♦ ** 


ll. 


<U 





^-•***->51 1-A3>-LP 'b/ ^-Ol dJ Lj j j^<5l y\s>^j ^-5JL> 0>-3 

oL-w»Jl J-Ucj j«-£-JL L>j ^LfjjL J~s j_a Sfl L*jl jJ\ ^-LLS ^ j <jj j^L J 

^oLa J^°J j^lj 

A-olj jJl oLL^JU Oj-jwLSJ ^3 ^LaJ j 4jL>t^w^ la.P 

♦* 

.(UjJ| olij^>-) Aj j-*5p 3 I J^5wi ^ J^5S Aj0j5^<J1 

^3 4_<2_ljL>t^Jl 3 ! j^oJi ^JOj 01 [ j^~y° jlS'Lt jlSJ 

*♦ V* 

IJt 

SJj>%JJ y jJj>*^Jl <1j\Jl^P ^3 ^SvJ>c^j Ajj ^5l ^*a! 1 ^Jl5 dJJ 05j t Ls jJl 

^is ^UxJl IJL» L5 t<u* r pj aJ Ojj-^ aJ^O? 

** ♦♦ I "** 

L^5 tL^jU^ j^xJl (j^l^Sflj Lfl<^>^ (^xJl v'jj- 51 a^'5^ 1 ■ 5j - >,i ^*’J 

♦♦ ♦♦ 

A-^J^| 0 j-A-*-JCJl ^v^U-P OJJ 3 <i5 oL*)\j>“J AjL5-pl 

!!oL« y*^ y* j ^£J1 ^1 p LijiuJI i 

iJUi 3l^o Aj j) ./? *J I 0 ^50 oi ^Ju*>.x5l ^jA ^~»Jl 


03j-iJl ^3 tL* y^jyAJ jS ( £ l) jL^jNl A_JL5- ^3 Alii *-0 jJ 

44 ** *M s' 

5_.L»JJl y J j^j toL^Jl oL> ^jj9 l3wL>r->» 5^Xp y j-Uw* 15 ^3 jJLSj ( £ A) 

♦* ♦♦ 

JO^Jl aJI ^3 Ja 015 ^_jIjOJ 1 jJb- jl ^1 . la 2 9 oOjj-^ j-°j j5 Aj^Oj 

** ♦* 

oij L>Lo ljjiL>cj 01 ^jJ->tl^Jlj jL5Ul ^Slll j^L>0l ^Jj>5 oUAJj t^lwLNlj 

*LjLp 5 U 3 

J $ oj> 04 <<,1 S ii^S 3s^i o^a eg£> 

.[vr :/;; ^ , -_^i : r ,] 4^ y .'4 4-f }j t)C>\ 

^Jo*- ^3 1 j-L*^- 9 L<>5 c 1 j_Ljl& 3 <bl (jJo^ oljL^o ^L5 l?0I (JjL>- J-il .05 5 l-5j 

.^ rj ys\ lf^ ^Jl ohj^Jl ^ 




Ao^>cJl JL3I 0 jJu>0LJl ^LoO-jOI 
♦ « •* \ ^ +‘ ~/ ^1 

!aJ 0-L N 0 j aIj jjJi>Jl 15 ^JOxJl 




'*S // 


s }*/ / s 

* ' \ . <•> I 1 I * . 


. [ \ \ AjS/I tjU^aJ Sjj— ] Or^l Ss __J^5 lil^ 9 ^ ^ _^)L3 AjO <3^*" lAlA 


^0 



UjJI) ojjjJI ^Jl iJLjVU 

• ( P ^l) ^WS^2»® t^" U>~ 1 ® C-«j UnO^^i ^^Up j L<® I 

a_**j>tJI L^Ai>“j 4_>t^vJl ^Ll> ^3 <l^s»L^S/I <cJJl obwoj ^Jl o I L^j 

I *• *♦ 

l g >- ^3 L*/2 lxj L ^ */? *J ^j"^* *UUj jl LuJ 4 Ails' 

Lf^-S y <j^-*J' W-^-v ir^ ol L«J J-> ^ jlS IU tlfA^j 


^,'j" ■■■ ■ g I' yuj^Jl *— -S jj i.. ftlt-axJ jl A,. g I j/ 1 A^^»Jl Cje-LU IwlgJ « ( yU^>SlJl 


• 0 ^ tyj s- * >vap jr* 

Lhf 

<— j jJu4 3 Jj>o j UjJI <*_j2jIUjj JpLiu JIp oJj& 4^>t*J! cjU jJ-m^II o 

£, 

^o^jj u^j-vwws^j i ^ju u^s* .*jj^Uwj>xJi , j<>-p ^-® s yi c_5^ ^JJi — u^~u<>-p 
* w® l^_*jw$J Lo^S* 1 4 JL 3 jJl 4 ^Lvmj>xJI LgJU-pl ^3 Ua.>- i s c ) \ <wjL5sjjl jj_p oL^Jl 
LJJ-Jt ^Jj_ ^^1 jl U*>L>cJl < j-® ^JIj_JL*Jl jLiij'Vl ^j-°j 

jL" L^>U>- aJ gj^o ^s oJu>J ^jJI 4jjJU>JI o^Lw-4jNI ^LUI SJjJjJI 

4j>c_ 2_L<J| 4^ajjJl jl aJL>iJ| ^4*JwJjJ| &Lu>Jl ^3 H 4^jkl 

4Jl>tJ| cjL® j-oj J oUw? L^JLojj j^j J U^AiJl oljLJL® J| 




^UjJL 


■^4 


Jls .1 


■f 


*JU 


f 


Si 1 


^LvJJl Ju_p ^ la : : 1 4JM>- 4)1 

^ j-^ j-°j J 4 -^>cj oL> 4 Jl^->cJ Loj oUoj-ojj^®j ^SJ l ^L-vJju>®Ij 

aJl>tJ| Jl J-S/l (wJfcJjj aJL^^I 4jL>Jl J wb>-l j c<LwjU LjNj-U 

^jjji ^J^ jj-’U ^ Ji 1s^\s>lj » j^~ 1 i^L***s2j v yi 0 ^ 5 jj aJi 

.Ul j-^*“ jl UUol (jLS” 4 j-^j 

^ oUjj^Jl Lg-il-9 aJ_^~^JI j~s- ol^Jj ^Jl Ul 

jr 4 V'jJI ^U-aJI JliSl (U j r*J U— ^ U- 

p p p ^ ^ 

jl (_^l JLjjXz*^j jl i)j2 ^j-4 J^-J^Jl l j-yi % y-aj kUil J*S* jj>- J 

.Ol jAk> 

U*^A_>iJl JLUjI a_JLp 1 —7 jZ — 1 U^ tjvSj>i_«Jl (_^ ^Jl>JI ^~jJI |j_A 

Cr" < (ys o"^ J-^ jr^. ^JU-ll JUa-^I ^1 oU^j^^SUIj 

£. 

^\y>-j j~JC ^il jjz ^ ^Ju ^y. 


jl oLjISUI 


. Cjli jij>t<jl 



^»L P JpLl>iJl ojlA iwSLJL^Sl jv-J “LaJ 




;UJl 




JJJJD £-/>J ^ 


<Cw-U 


(T 


• ) JU>- jbo ^1 tOWO 

Sr ^ 

cjJcj « i \s ll a .*t-^~> a )! jJl 10 L J^j 4~»Jl*Jl , isLt>cJl o_A_*i CwsA>^ JuJ 

’-Z V «*** «♦ 4 ^ V ^ ♦* 0 

oL-w*j^/I ol : JIS ^j-^j ^j-*-oL<Jlj oIxxjj oULp^I 

. ^ JLSJl ^ «JLp y (J jA oUI^>- jl OyaJl 

^-^_9 toU U -p JJL V jj>-l L c^Lwo oJ-A l^i *-L> 

44 

L^vaja^j (jr®-^ ol 4— -i» jJl L*>UJl 

l#J " 44 ^ 44 tf£ ^ 

^ jj dUJJ .4 j1Jj UjU 1j .^p L^ ,*j 

♦♦ 

L**^- ^ Jl ( _ r= S’ ^Jl o»j aJjL-I ^Jl yrL^ t>M' <_5^ 4 -4^ 

(jLsx^-wi . f-Lsiipl ^jiLj IJ-* jJ^LsxJ j o! 

.JiJl jJUJl 




«• 


2S* 




«^A_A^W<b-lwCA) ^WM. J L-v£2_-*-J ^ ^ ^ * *• 1 Ljj! ^ l— «_) ^>“ ’ y—A O ^V-oJ I 




♦♦ ♦♦ ♦♦ 

JlJl CjLo 9 1 «-* jjiJl £jj Jl J-«->^ U 5 .U-fi^U »jj U-^Iji- 

L^ J^Jl (»L^J (j L^ v'j^' oUvaJlj i*Wl 

iJl T * ^(Sy^ £^ti 

)l £«Lj aJ bl ( ^jA i} ^\a 

✓ 

y> 

S J jj_~Jl J» jLJbJl r^J JlL) 

o*>L»j>- ^£jJl AxJL<dl ^ ^JlJJI oljjL 

* 

.iiji 


l A ^ ^ l ^ L»^ 


Lvi^j U 1 *,<£> jUa^J j^o (<1 )L°jj j>3 j j5CJl) UjJI jl lo-^J ^LiS 

♦* 

#*> ** 

^ ^ J I j Jl oJla <U-JLJ . I^jJwO 0 JJLwj J y^T jj ULjj LULJjI 

. ! jjwLJj ULiJl L^.y ^. *j <J y>- Lw^j t(V * ^5w>) oL>j^ 

£, y> 

A w^O^ll 4-ww^^-^ *A-P!^_3 ^ J) * 3l J J^yxJ>L. 1 1 Otai— A Ljs-J 

*♦ 

j*>lSLiJl) S yLJl j P olL jill T C J G ^IjJJlj 

xr*j u 

I g ■ -a L>-JJ (TV) Jjc>sj oU J-* j-aj ^.Ss-L! JjkJLoJl ^Lili'^l IJL* 

a £*5 ^ U>i Jby N ^Jl 4l>J! ^yUl yUJl Sly Jj-b 

IA-aj jLlJI Ij^J Jm $-9 j- 4 J- 4 ~ 

A^JaJl (j- 4 A9JL/a iijlll ^JUlj ^jI jJI ^JC^JI 




'l/ 1 > 





* * 






? Ja*: 'i 

♦* 

U j*J liLJLs jJUJl Ijjfc *\jj lg. il o->L5 5 |j 

oOM ^p yJlj oli^U^Jl ^ oJuJu>- OflSOil 

^j_p 2 jJLSl oUjj-wo j5 (wjLLl^u bLOli t5 jJ OO^jO/I < J~^I 0L5 li[j 

^■p La^j*p 500^ ?l$^5 L^-LSv-*w 00-*u0/l j S 

*♦ 

?(00*u0/l £ **lj O ^Jl (_£»^ £ A) 00*uOn ob j^j ^ 

^wLp JOj_> pj ISLJli to j-ilt iiOL- jj-Uj H « y? >- OLJO/I (1)15 jjj 
<>* a i~ 4 (P-" £* ^ 

^p (jLwwu^ll o5 j _*^> yjsjjS o-yaJL liLoJj ^j-wo j-pj_^Jl 5 aj>- 0/I - o j_5Jl 

ji /^P 05 jP Oylll (jJjJ 

01 dlOJO ^Jb Of Lu c~il jLi JLiljjJ! ^J-p 0! l^j 

4^u2j LgASO^j 1^5 L^v?! j^>~j LaoJ_?u *LjO/1 ^J\ .JwOcj ^LOfl c-*Lo j^j S 

4-«-d' -^' if.3^ J 1 -^' c^*-S\ 111 t y_ ,j->^ j' ijA-S jl ^y-i' jj-5 <y= 

£, 

Igjg^o ^ Of jLs^ j c 4 >& ] I ^o LgJ ^*>00 01 4-w<0-P C^L> t J a^ *> 

j500l ^-Lp oU^O>eJlj ^»jIjl^JI ^.3 a jJL^Jl < j-p L&.sL*_jjj 

y / ♦* ' 

lOL^oJl aJL^JI oU-Jo Ofj 4j jj^j 0! Li> ^OO^Ofl 

> 

/«'>'/ z' » ■» y / / / 

«\ym O^ 'jUj 1 
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: J*)UJlj oyJl >-Jj j^f~9 Jlij 

f & ** V ^ ^ ^ ^ ^ y* 0 y & S' * ** ^ ’V 

tfrU-jJl ' ^Jl^? ^ Lyg Aiil J-^L-o 'j>^ <-^1/ 


.[nv 




<Aj 
uj La 


* (, 

c L jS ( £ 1 ) ^1_p oLS" c L) j*s>\ j yy^ 

p 

J5 SI t4_j2jjJlj ^jjw^l olj-^^Jl qgl gamete LM>Jl Ijlp 

. 1 aa9 Lo y* j jS (TV) Jp 

^.3 ^ i a </? i ^JLj ^ jjw<Jl d)l L^ aJi-p 

*• «(*•«• 

p 5# is w 

^LJL* jl 4jliajJ! L*^o cL^jLo j*aj ^0 4jLo j*aj j-S” JL>tlJj cL&Ulj^>“ 

oLLs^ J^ljj lg*t> I JpLL OJl>tj ^La JuN I lift Jl*j . ( A>tJLLJ| 4 -v ijjJ|) 

dr^ <J“^^ cJr^ ^-5^“ <1 k ^ ^ 

l^-gjljjj^ c^J ASAiJl oTAjLw> jIjJw^ Lo^jJ r-jjJl 

•♦ *4 ** V 

UaJI J-~L-I y j i _ r k~d\ J^s- oL^*Jl ol* t_f*j 

♦♦ ♦♦ *♦ 

tLaL^_> AjL<>j^o Lo. ^ \,.a ^jS L^A^j>c_> ,^Ji Asjlj^Jl l & i I dUjJ 

♦♦ 

L^A^Jl cjI jU-a JwSAxjJ 4j>*JLL<J| ivij jJ I j^wwaaji^j oI ~l*j lijU ^LJLiil I 

i# 

d-^La y^y ^j-S\Jl ^>_i <wywJ 1 ( ^jj>Jl L^-La ^i!l 

H *• 

4,^1 r i^jij ^.ijSfij <^y\ s^ij ^ijjJ' ^ ™ r^ 11 L -^ 

. Lg-^qj 

1*1 . oJL>-|j <LL*_*«a AJLs0 ^J^_>t_) 1 4_j Li <L^jljjJi oJj>*jJl 

*♦ 

Vq rr ~£\ aJIj jJ! oLm J l (genotype) i y J53 ^1 j jJl ^UaJl 

$. m* l p. ^ 

^L>w?l ^ 4 _JLp ^1 Ll^jI ^IjcoI o^IJj>-!j ajLI ^j-a 

^^lUl Jl 

^jQaJL Aolj jJl oLq-A^aJl o Jla Ja-^jJl L<^ 



/ol jJol jLJNl oLL/> J^>*j *• j^-il jl ^ IJl»j t phenotype yfcUaJl 
4_<jL*_^ 3 Ju>tJ 4 ^_pLU oLL^7 4_> jJ <ui_p 


Nj 0 j-$o Lg->li L^J_<*^>cj l£ 4-olj J-^ C^Lrf2_v2_!| 1*1 C4jLjwJj 

44 £ 

oLU Ji dUU .dl~ ci J-r U i^s±]\ 1*1 lit NJ jrt & 

<jy\ ,^jJ Oj^rj-a j!>3 pj LgjSf 4. jJH I <^Jj>-l *bJ (_^ jdJ v'jj 

^ L dJJjJ ^.o-L^Jl J ^^j d ' y& Lo-d • ^S'J 4-^Uj^pI^ 

^A>.,rg 1 1 r"jjj| a ^isLjLaJlj iljLoJLaJl oL^w>J! jb <—Sj j-*-° J-* L*-^ 

** ^ *• 

o j-JlJI o ^LS* sjlsL- ^-U^J Lgj«-u L<j j ^3 ^j^LuLoj *— pLuls JiSCdu 

♦• *♦ < 

j\ aS jJL^j ?■ j-^Jl <Ax~*Ab j\ ^wv^xJI cl)Ljw» jl 4 _a 1JL!I (J jJs jl 

4_*^oL>t^o j — p oljwj>- ^ jJaJ c <C_^x^3 '-Aj jA C^->xJ j /^SsJ j .oLs^aJl ( j^o dil:> j r ^_P 

^ t5* U^5U1 jdjl (jS’USfl ,_^ iLliU jJc- j\ 

+* ** 

<_/^! jl «wUL» v'jJ b jA W-jj <*r~r £jj ^ 

* f. 

. dj LJ I Jjk ^tw2j J 4 -JLp ^JkIs^Si Aj ISCo Jj>- U 

^ L^v^So jl {j* (1)15 oLL^ i ^cJ>c^ <—> jJL-Vl Idgj 

** 

^ M j dSn iisu- ^ (j^ '-^ > j- p j-6-^:j ‘^.jA 

.Epistasis oUjj-Jl *Zj£j Sy^UaJl oJla .^Sli iblp 

oLda JCwO L« 4 JLjLp ^3 AjLv^ dL^°L> ^ */9 1 ( J-1 Ja ^ ^Jl Idjfe 

o j j ^ ^ ajl*& j g la j JL3 U5 oJl>JI ^1 JL>-I cL>*_3 j ^ jg 7 dl ( jj-JwwwJl 

*♦ 

La t^^LrwJl A*~JLi ^ J ji LjL-wo ^Lol Jb-I ^y2->cJ ^J-i!l ^3 <JlP J^o 


JL-*i 4)t J J_-^> J jl (_5^^ (j - !^ 


CH 


Q jJ j_j jl L. 4)1 J j^j L : Lrd' 

«* 

(1)1 l) j-^j A ! { J^ jJi Jli ^j-^-3^ I Jli . ajj L>- jl 

o| cIJuSLa j-iJ N . . . o )) !«||| ^j^Jl Jj-^^Jl (JLa 3 . 4_o I Uo|j oLI Lo| ?4*do 

*(*^ jr^J v~~" r^ - ' (♦-’‘J-!' o^--l bl i^ikJl 

!^Sl*j 4i)l ^3 c. 

♦* 

.[A iVl ijlkilMl 5 jj-] ^ ^ ;?IA jl t| 





. [ ~l 4 jS/I t(jl jT IjyJ] ^iLii l-d jC ^UyVl <j 


/ -t** 




<Sbpi SuS (ijjl * y^=dt i£> U £sj\ $0 

. [A „ "1 oIjSM tjUaij^! o jy*s 1 iJj$ its u 


•J 5 ^ Sr 4 > <-^J 


/ / ./ / / s s i / *■* S' 

s' n t" x »■». r ^ -kh -i- 


‘vV ->*SOj LjLp L~Js> *fepj Alii J J-^J dO. r 1 

♦♦ ^ 1 

j^l ^ ^liJI ^UJl ^ Sll zyrjtt ^ J\ J^i (J f-UJ! lJUfc ol Lu 

#* p 

( jl>Jl 0 **^.**) ^Ip Aj^o I A»] I d 3 ^^j ^ lo ^3 J6S+-& A-^«j ^ I taX^j ( ^ I 


•it -u>^ 

aJ 5 ^S ^oJl aJjJL O^S" L° ol <— dj j-JtJl ^ jOJi d^owO>Jl lO-A 

1 ♦* »♦ ** ^ 

u) ? “* 

IJ-A ol aJ*)L>- OOOoJ t^j Jjjji ^^LJl (JjJ ^o Aj A_J| Jj Lw>“J Ml o** 

** 

t(jj>- jJUJl jlj c ^-I j »J I jd>tJl jllp jj-»j Jp - <o *L>- ^JJ! olj Jp - 

• t ej-'-di <=-(_^ Oj 

♦♦ 

^j/uu ^j_p Lips' ^JLxJj aJL>i^w^ ^s.x^.xj>- OjLS* 0 J 2 J 

J-=r '•^Oj dr 4 ^" pOt^' jO^' lS - 1 - 4 dO J-^' j'O 

«♦ 

ojJii Jj>- aJI A»^pj^woJlj aj^LoJI oL> jJisJl i >L>c_*/ ? 'y j 

Ojs^j'yi jtJl^Jl AjIj oL^Nl d_$Oil JU>- v il Jj>*ljjl AjIj tjj'yi -XOJJ 

■f-fij&j j'^-X 

t [ ^ T 4 j*Vl t( 3 *>Uajl OJ J^] ^'LAp J^l»“l 03 oL? LP 4^1 < 1)1 ^ 

jl>Jl 1 -. 4 j ^U- (_^ JJl C ^JajJl ^1 (V-fSc 'j-^j-^i (*- 0 -*-^ 

o= 0 ' 


ii^s o^ pd & i o- ^ JOA' ^ ja j^sit 

. [W* a>NI ^LjJI Sjj^] I^Ip Aiil jl^| c/’L^lj Ojt^OlJl U 4 ^ ul? 



<Loljj jJL) C I ^yo ^1 jjJl JJ^P j_*Jl CjLpJj j-LSvj 

LjIjj I ^ I j g Lt ^ j-L-^N I i J w^_j . ^ JH-J J L? * $ 4-w>kJjl«j ojlb 

[ ajjJ, .,/?.. 1 1 4j>^jJl!I] ^JlJI ( Ja «^.)l) jj jii\ ^UJjL5 

llllj f j^y>x]\j { jZ J hi\j <j^j^\j 

p 

'~j IJJ . c-».lg j c-oL— s cujIS^ ^xJl (_jpI dr 0 

dji u Jp 4jjlyuJl oLwsJl *— <jlsVl 

** ^ ^ 

. ^ jl ajJI uUv? dbi^l ^l>tj| 

L^j>^Jl; wL^j <Lv 2 ujJI ^3 oJu>*J ^iJl 4 la, JuJl ij j_L>rJl oL^L^j^I *bj| 

♦♦ ** 

( 4-Jw>- CljljL-La AJLw* dL>*}b>“ ^IwLxj J-> J_> L^_P ^Jlj) 

L*-Sj .(V^ JbLa cUjlJI <— ,4-p Lyg-j ) Lo^y ^-!U jUa-aa^/L oU ^5sJl 
*>JlJl i^JI ^ r Shj ^Sn ai^ ^ ^ISi J^LJt oU LilJ 

* “ 9 - 9 - * 9 - 

^IjJaJU LJLp Oj-^j b jl o JUwL>* jJ oM LoJab j I NlSwiI ^]ajC^*> 

p 

^JL JlS dJJJJj cJLjl^I iJUJ ^p Jujj genotypes 5Juja>r^Jl iJljjJl 

AjNLi^j 4 J|jJ>-|j 4jl*_Pj 4 _oLo*pIj 0^ljU>-lj AjjJl j J_P 4*_aJ! JL_*_> 

P P P 

«Ja^ ^^ip I^J> Lp ^p>UI jl jLJ cidlaj>tJ a-^jL^wo 4Jla*>- <j^5ca^j t4ib ‘UjISIj 

£jljiaJl) iJw2Ji <_^bl^Jl oNUd>“t oNl j\ ol^s JJi ^yyi 

^^ill JbJl AjLi ^aJl>J| ^ ^J-p ^ b j-U (iJljjJl 

** *• •* 

* V p 

(_^l Y) o'jL«ji5«-'y! j-ip cjL«j^kj^oj^5oI ^Ijjl aj^Lj ^ Ip 
^ Lp- j j (YV) J__p Alt oL_p i^jLJt jl )^t Lot .(u 

p p y y* 

(^1 t(A,i * *,* • * (^1 Y) j o^UipNI oJl* iJp jU coUj-^j^j^5dl 

• ^it jiaJt ^jfi ^Jjl^Jt *iJ^Jl I U->-l j ^jt^^Jl ^xjUaJl Jl 


j p^ji a^VJ' I-4- p-^J>eJLlb A -/* ^./>r-T >a OL-s>- ^ LwUj j-> (> jJL> 

P 

oLsL^olj'bll ^j£’ i^P-UJt ^Jpjl L)*5 Vp itj^kJl oJlft L<k^ . j** j£}\ 

<y ^|j-pL ^ibJ y>A ^ \ jL5^0 Jji 0 y^i\j iJ^JL o aJ^^jJI 

j\ oj-A ( ^r^ J aa jjii? bU JbLaaJ a^LsL^JI 

bl tp-Lva-pl L»t)b>“ ^jL>j aJj^^JI ob^>Jl 

i ** •• 



jSl/yi jjt' J\ L*>UJl cJj j\ L>J > UJI jl£Jl J >.UJl 

. ^d>JJ Ax>j>- daLft ^xlgd** A-jIj J l da lil ^> xjNI ^y> iLwvJ-^*) l)^ 3 (. Ij 

irr^ u? ‘-r^ - c^l dr d-* J-*-^ <_d dy^'j oUjj^JI jl L-.J 

♦* ^ ♦* 

AdLj^l j A-JiLwo-^5Gl J^l j_*JL> jjLJl 4 _*_j i-ol j Jl dj J j>&j j 

djL& Cvwwj d>U>jjjN! 0wL& ^Jp j_>jp AdJl JoI^p l)1^ IaJ c 4, lg ^, > t^Jl 

d J^' '-^ &M ^ d'd d y j' < '-*d c#* cd j' j~d d=~ 

•• •• 

. ibUJl J AjO jjU Nj (O /Jo J o yld oJL>d>- iuljj ol>W? j jJ? 

ji ^Jl dd-~Jl .j-d>Jl <J LLa< JJ> (*“*1 

♦* *• ♦* 1 

*j^Jl o wLX jl C^/^djL ojL^aJl Ajj.3^1 J jLj jl t *Lol ^»^l lj jX^J 
s*xi \s jo jj j>z ] ij ^j^i J d*^-*-* JoL>ji ^*yij Jis>t^ji 

J-0->sJl cd^d?*- ^jddxJl ^J-P d3 L<k_S" « J*S* ^ A-oL^J^I A-wo2J>t J j 

* V * 

old j jJl A_^sJ^j ^9 N I <Lo*!)Oij tL^wvO ^Jj£j> 

.Jl.il oLiJj^Jl oJla aJUc 9 ^ do j J. d^. c^ 1 

♦♦ 

4^ _C^P J^X>j I * •ii^>~i >xS I l2^La> jjjj I j ^Lj Ij jJl I j-°^ ^ /v-* 1 ^ bl 

:^4i /JU! iiUl Aij^cJl Jb-V 

♦♦ 

.ji/'yi ^ . 

.dystrophy ^^Uad! jj^waJi _ 

*♦ 

i3-Sfl J jiJl JjL: ^aJ J-ikJ! jdj L^_J j :(J ^iJ! ( _ r ^) ^>UJl _ 

^aJl jJULj . j\ ./t . ^ ?-| <LoJ jS *Ujl j^- J 

.U53! * >U! ila-JUj 

4* « *•• • ^ 

. jiiji ddji . 
*+ 

.^Ji - 

. ^dJl ^i>-lj .4^9jjJl odiJl ul v^ - 

^ ajJ J l a jlp) ^JUJl Li^Jl 

Ml 

• *mxJ| A^n^AaajO ^UaJ - 
O '* 4 44 ♦ 



J-AJS c y > -N jS oL~>Jl J-iLy <jJ| 

p p p p 

oJla l)I L<>— 'j jJl «— ^ ^ ^ 0^° J^LjlII iJ-A 

♦* 

(l)^_ScLwc IjJ co j-JlS* 4-oljj c^LLv? 4_1 jLa lj5lU-pl 

♦♦ 

p p p 

^o <o j3^Lo ^ I c 4ia l^?x^) 4_J*I jj oUL/? ^jj>JI ol (J^LJl I -La <1 * */9 >• 

MS 

a 

^3 ^_L>c_j ^lj-j 1 o J j>ej 4_La-L>j^ o cjLJ— p 

♦* 

<_^1 ^'j L&J-JjLJj l$J jl5 ~—j >j .J^->Jl ja ^ jS 1 1 4-Ls-j-<Jt 

s 

lV p 

3 j-o) LJ «-\j ^ CA^olj^Jl ^P dJ^X>Tulj LJl ^SsJ^ C l^P Ou-X>cJ! 

p 

; oLo j^t j^j oLL/ 5 j ^/2 jLs^>* 

c^r^J J^*Lx! <^L» <jj-Lll ^J>\ ^y 5 c^WI JUi>Nl ^^Lp L^JjJi 

<aJL>«J! o-La j jfj 2 j>-Ja c L^j jj\ ^\yj Ifrp _j-> y® cowl) Jj>- 4 j j ya p 

y* oLd^l j|jj>tj| ^j_P oJj>-*>LoJ|j J j ^ J j*-ply® 4-wo-L*Jl 

. o3 jilt oN^L» 

oLL^jJl J-«->- ,j-P 4_ijj_~-<Jl ‘(j-~r (° ' ' * * ) <.5-^-^' J-*-^ 

♦* > ♦* 

^ iM 

. -OjstJIj ^-ImAP-NIj L‘>UJl >. Oil ?j iJs>ruj OoljjJl 




_ Y 


“• e. 

J r 5 ^-? 4^—jLO 4«WvAj ^ijJl L-xJ! c^Ll*->cJ! <^S jjo c Uj I j Lo-S* 

La^-p yp ^yJl l^JLL^j L^-p^j 3Jj>cjj 4jj 1>JI y^r^r* 

. 4 I)! olS jJL>zA y® 

p p 

La31-Aj>-I^ L^j^jI 0w\j-\j>- 4j j^aP pLo 4_^Lo-P UjJl jia. L5 

(l)LoyuNl jlJu>cJl 0 j_^3 ^j2-Xj Ls_>- Lj^Lo lJUfcLi jJJJL) <1) j_^jJ C ^L^jLj 

*♦ 

.wbNl 4^w^L^>tJl oJla Lijjl d)l LJLp cLl^ oli jJl>^ 

^LiaJol 4«ij j_U d)l lLL jS jj^jjj^]\j d)j_^jlj j j-v^ j jJ I C(l)LoJL«Jl <J^2 j 

c d)l j- / ^ > ~ ^->2-Ll>z_) cLSjlII ^3 5j j j-Ji J^mwLa^oj 

♦* ♦♦ 

• <lbl 0 I 3 j^Jj>&^ 5 (jLw^^ll ^woJo *»l)I j^s>c]\ I -La oIjL*/? 

«♦ ♦♦ 

C^LiLyi^ 4-J-P ^ A l // ^ - * ^ oLJI J— Jl-jJI IJla j! U-J 

p p 

tjl Lo^-y) IJLJ . 4_J ^ 4_» t^jLS^ 4_— Os>- (C^ 4_> 4^?U»- 


. r 



4j l4j L^U*- loljj L*->U3 0 L-*o| JlS' O-Jkj M 0| 

p 

• 1 I ^ U? 1 .i^«fi»0 L^nS" 

UN> ^LJ^I Js- d->Cj^o ^y> 4j^<jJ>xJ Loj d->L« y* y J ^S3l 5 jJL3 

t- * 

}k$[j>cS^A) Lg->|3 clUJjj c L oLoj <^_)Liwa d->L<s y*+> ^y*j ^ L^vj2j 

•+ 

.(T'^ ') o^'^ a J^~3 < -'W^' jr? ?Jr^ j' i_r~^' i_5^ 


_ * 



_ r\ _ jg-.t. 

^3jJl o- 4 isa-j^-ii (J^=> O' \_o_j^ .l1jLjj5^5J 1 ~ <' ‘ j ^ O - ^ ^ ^ ^ ^ > “'3 a 3~J ^ j^l_LLi_£i i 

* 

5LajUsa_4 DJuJLseJl CjLo o' v _ 3 -' < -'»-j IJlA oV^ tA >C ^-»Vl q flo A-tojaiJi ^i^tj {jt a^lu^a^j f—\ )l 
0-£ o^aite-^-jL j o' d^oJJ ^9 0^1 o-^ O"' 1 ^ 4 "y O' Q ‘~~~' A4 ^ 'jJ <((_£^-»^' ? 3^* 3-* 3 j ^ra-W) 

2LfljLflrtJl DJLii qJL Q j j * j ‘ ^ j^C, l^i Ual . aLLOJI ^J-lLuj o' Oj^ i-ijL^-jJ ^ t ;^4 j 

Q^*"— *^J)j (jjl 4jjl i^jssJl Aj JuJ ^JlaLJLj IjJ-lLp- jJoJ ,{^£jLIi V AJuLlil cLlaJlxJ! 





jLJ)M ^p Jj JUJI jLJ^I jl Ai^Jl *jUb U 

♦♦ 

cl)L~->Nl CjI 6 > ^JL*_jj 4_1L>b-wo>j <Ul ‘La\s>- ^5Jl dj^l 

jr* ^ 'V ^'-~ J ! ^ J 'V «>• fji jr^d r 5 4_>l J A_amj2j 

U_* jJJS -p N j iSU^ LJlJb i. ^ Vj LjIjlJI L jUJl 

OJl£J i^kJl oJu» CJlS jjj .*JLpV| *lij jjkJl J* oUly 

^1 jl ^JjJU jl5 U5 c^jp ^1 <i\£ ii jJLJl cJ^J Jii 

. o'yi aJp j*_& Lij> 'yu^Sj ij^iaj ^ 7^1 ^ j^i 

AjJ-JL>tJl *)} (^JiJl VjJaJl ^^lp j ) I ,XqJ)pI UJjJ 

4* ** 

!** 

0 p. 5LS j c cijCL>«jLvvs^Jl IjJuupI L*5 c Lx-w-*< 

^o Ula J l j> J^p ^llSl J ^JLp ^jLJl ^ jiJl ol~>Jl N j oLi^aJl 

o* ojJj p-^-j 4)1 *yrj *^>h jr° J^j (*-«J fj^v? a"^ 

p, p. 

. pjfcLI jUaJL» Jj^ {j* j\ L y^ Oj^ 

Lg-s^l y>- y* LLwJi JLLL N LjJli l J^J>* oLwwjJl JuLjJ Lo J_LP 

4)1 ojli ^iJl Lfw>j ^jJp JiiUw Jj '• f -y '-fr4- p “^dji ‘U^.r^J 

. (J^M f*>LJl 4jlp f ,T jJi- (jl -L ^L_p IaJ^-jIj 

^CjL j-w*> ^xJl ^JLP ^3 cjL^ajjj J 1 <oL>j ^\ (1)1 L^ljI o L^^lj 
L y^h jLJ LJj^o Ij jl>- cl) j^w) c L^iL cl) 15 L^o Lg-Lp IjJoj c^l jl 

d)Jj tjl j-oJu^Nlj *LlJl 7j-p jj>-Lpj o j-^o 

iS 

t jJ>-l .e^L>o^yi ( J-^ A^wOJj jl j5o 

L jJ jl L Lyg->- UL5 op-llj cl) j-5L d)l o c5 "^ l) - 

.ULJI 

4 * - 

c,v~*~k!l ? ,-^nlJJl oLJk; jl5,l i^JjJl ajlJas>s->\ o Jla L -*• ^ 4 AA ^ jlSJ 

*♦ •* «*4 ** »* ♦» 4* »♦ 

cl) jJLil ^LJl k, ^ r/? J I ^3 LJLp <0 ( j-« dULjj 

«« «• 1 

^yJl *~Jb UgJU— ^jJlp ( jP-Jl oJl?-j jlS Ails’ oli j1>mJI jl 

. jS/l Ajp 


-4- » -»1 t 



JJ oUUj oUl ^ y>j f-U Lfj U-> ^jSM «ilt J-J- -LaJ 

£ ^ 

3 L$ 4l)i ^j*° o*-L>wLo jy*^2. s* 

J^>- ^JLy. L>- Oj-^-J 4JJ>J| jt-J ^1 

! Ju^xJl <^5 ^5\Jl 

s^f G£ El * 6S2 ^ M i> /%£& <M $ if ji> 

t[Y _ \ :d)b ; »'yi td)f~iNl iijj-a] 4L*)-'^ <C)1 a^i 3 a... lib ' a j L‘> 
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l) j-pUaJl <w*-P j-^Jl <*_j2->-jJl s^j!3jj (JL*3 ^LSJ J ^ 2_*Jl 

•t>V^ cf* J^“ cy ^}jJ J^j' tS^\ 

^ ^ i 

LpLwO (_£jJL JjjlJl 1 oLa ^-LoJ (j-° Oj ^>-T *L*_Lp LjT 
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(^j^i <Jl .rM tlfj <y> I 03 J (J>J>) i3jd J-*d 
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o^3^3 ^bJLp ^i.JLbl J-iJ 

p ^ 

jr^ (*-f^ jn ^ ‘wJjbrJ ^ Juo Lo <Jlp I jJu-ip! ^jJI 

^ ^ •♦ ♦♦ ** 



* Sr 


i jS> aJ oLy>- aJ>- JS* oL^j_^j^3 j j_S” yJI oL^j>J1 

,aJL 5L ^->JI Jl*Jj aJL>^ 4)1 y L| 

,j^j>cJ| j*wwL*Jl J OjJjL A h + ' Laj 0 J J $J La oL-^Jl c>jj 

)jjti OjjJ toJljLw jl 0 J j g 2 A J+S* AJL^P OLyJl oJlA C^Jl 

>jJL$ yfc> A^JpjJl jl AjL^z]\ oJlA . <Lj>J I AjJ_~*^tJ| A^L^I A^ajj* AAv2_Sl 

*♦ 

a^S L<>— i-S^ ^ ^ ^ ^ ■* 1 L.^ l A i W .fli J ^111 ^ ■<*.V». Aj juJl>tJ j ^Ls-^ijNI Lp aJj>JI 

Alii 4_Jj>- LgJ-P JU CA Ij>^j Lg-ili lLUAjJ C.iJj'LgJl C^^Ss-*^jl jl (■— * tf * * 1 ^ 

Uip y-JM (0 ySUl LtAi*- o| JJI Jbio-Sj t<y^j jl Jy aI^^o 

cicjj (Vo) J5 SJLJl LJi-j caJU>- jlJU (?•* _ Y*0 jl 

. Ij^xaj ...Ujj 0T % ) jyj>Jl ^aJI ol^j 

Of 

yj 0 jil yuJl 0 j j A yiJl <J^A>- y yJ jjj *L*-Lp wLi) 

. aJlaJuJI aJNI 4LJb*Jl cJjb cJLliS'l y (yly^l) jy>J 

W f. 

y 5Jjj-^Jl olyjl J a ^ JJ y *U1*JI £>lj 

c^La ; jl yjlj v^jjuJI jl 4!a!i<Jl olyJl ly>y- J aJjJI 

jJj>Jl j y>J Lg-> I c-^L-^l) *A-°iy jl L«y>- Lj->L^ 

AjLjaj yJNl 

Lwj>- I j la 0.7 j c 4 j>*_*J jy y^*“ ° J jj jjj *Ld-P Ai*-I J-SJ 

a y 1 J > y ^J^JJ y cIJ(jLa) ji^T ly>- ly^y>- j dtfL*) 

IjLjjj) ^Ju jl y Uy Ly>- CU^xlli colyJl A^jj-Lo A^J 

.(yl^S/l iil5 A3yco Jl IjJL^y 

c^L>cj>“ jt-JL^Jl yJO ^LjAaJI *^-2J 

^c-jl Ju^Lijj ^jtyui u-jL^NL> y>j UUJ (L$^p 

y aJuo jLJl jy jLSCoLj tJuj-^» aJ^ cU 

.oLifil jj^ 

v^l>oNlj J<>j>Jl l)Ij Alii jy Ajy-oJl oljlytJlj a^sj j-Jl jl L<^5o 

:A^y^j 4)1 oljL Si I jUy N 




> [ o * _ £ ^ I t o j J 


ls* oL>j^.j^jj <> 

♦♦ 

Lg-^o sjljLJI 


4j jJj>xJ Loj AjwL^xJl 4 -Jj>J| ®'_Jj <WSjjJ| jU 

i ^ 4 1 ^ 

^-w>- l ^ « 9 J*-^ (jj4Jl J-^J cT* 

iA>- / J^ 


la ^Laa^NL> c-^L>xj^/I l> (jl <u^JN 1 4^$^>cJl o^Lsi jlSJ 

J *&{* * ' Ijw^wvJljl ^3 <\j\y>zJ*~Aj <jC^P .laPj J^*3^j <LflJL>- jIj^I 
Lo^S" .wLflJl ^^UJl »a>j-oJl L^w\jsjp ta>L^»4 ^^" J i 

p 

^ Jwv? ^JL>c_j (1)1 ^LwvJJL^Nl J^U- ^JL*Jj 4_jL>*^w 4.1<>Jnj>- 

. jlkJJl ^jL-jj .J^SJlJlj ^-^-Ij^Jl ^jlj 

^ p ** ^ f. 

(^r 4 L^_jj _jl U^vs jl d)l <_£ jj Jl jj«Jl dr 4 

jJU- Jiii .jJUJl ^ sliJl VfJ^I ojJLtfJl jJJay. JliLilj fjjjlj ^,j^> 
Jr* ^ J (^ -f' v' ^ (>• v'y O'* (°' cM Ir 0 

#* £ {, f, 

oJ-<>j>“ L&LJa*j LoJU cL^-J| ^1 <_->! Ojs *\ jj>- 4^*a>- a 

Olk^tUl JJw4 4jj J_3 jlka ^J-P LiJLj *>\ja U jilJbj 

f' i>° f , ^--J' 4~U cr^ <_5^J jJj- j*J !!jj5Jl ^ JjSlI 

CS^-^J (^f-!^ Vf-^' ojAiJl J-Ua-a l_j_J cJ^J Syi>L oJl£i (_j| 

: LgJLSCJi! 




U'J 


I t -1 


h* ' 

>y * / s// /> >/ / ^ / s,,,* / / / / >< /> 

& ^ j* '4^-> s-iiJuS^ Jli ♦ L*j -J' (Jb 

* / / / •*/ l y /x / */ / J ^ ; 




^ * / - ■ *' 


'-"'1 /4^J4j 


£ o^ £1 H; ^ 

»J ill (L ais ^1 4 J,IXJ| ufCu *- la ^ 


y s ' 

L .._ 


.[rr . >i oivi t 


y y 




] 4iL-ii Uli 



yUa-* j 4 jI a^ILp y*-> j-LajL J yJl *\ dJJdjj 

.aJIp <Ulfc (jjIjiJl jlj Jp- aJ| Aj\ Cduj 

fr 

j) y>- jJl yJi ji aJI jl>J ^»*>LJI aJLp Udy <jl>- <W2i J-°^j 

iJ^Jl>kJ! 1 jj& A.db N 1 • • (J$ j d^y y°^ d_y ^ y° 

oli jJb>c^ jl>~j( l) 1 1 y-ya U o yial AJl>&y <bl Jj>g-*-oJ 

.yy j%Ji*Jl yJNl <01 ?y' ^r^J' Oy ^ y 

dJUi L j5j Ujy j jl <J^\j>- Jc>~ AjjJi JLdj />LjJj aJ*!>U? yj 
4^wwvJw>Jlj ^wLw^>Jl Ajljjji OwLoJ^J CA_o_w*l>- C < U lg P (3 j (^3J| jy>^*Jl 

LSI bul LaLs^ jtypj Jy>p a>-jj y yj t y-*Jl y a^<JI jjUtJ LoJ^j 

w ♦♦ 

Aft J 4J J6 * tLi & os $ jJ3 <5 «t ,iAi A m % IAA> 

as js dir jt * iu ^=jr 05 ia: 5; At jpi pi 4 

.m.v^iA'u^ij^] 4tA at iJ j5 05 A2£ j 5 j 'A J 4 
A>' li! >* J* JJU- j* i^iySii L, A* oi» ^ j! 

. l) yS* aJ JjJL L^U lyy 

^Jj jU_JL pj jljj^t LkJfcj ^jjj A 1 ' <Jjj ‘ (*-*-’ 

•-^ jr" W 

( #* #* f- 

Ail yjj tlyU <ca-jj jiJ jJj tU^ip y (Ji Ul 

L^nJ^ • S^aaS' ^ .iyw^J j L>0 A I ^ IjjUA jl A*j j a*j (jUwU U^*jj 

itjUwL SjU ^JL 

j u _^» ^ 

„ / ✓ u ^ a / / / -i> ,/ */ y // ^ > / n/ > 1 1 /< ✓ / *</\ 

y y*>ou\ 1 ijJli ^ \jl& v ; j[ U3jii 3^ cJlS^ 

.[vr_VT jb^/i o^Sj^] ^rT M Myj 4»' y' 


• j^x-o l3jj L^b>- y<> b w 3 U> 

> 

S^y (>y y yL;N aJU>ow^ aJjJ^ p— 3a_P y>3^ 

^(*-fc» AJ5 JjU- ^ jjJbi-j 

.[10 ij^US \jii\ljjJi 4 ® J -^ |A^ jb cSS\\ ^ ^1* 'Jalc-f 


\rr 



(jAldj ] g»r, 1 ) U Jj>-jI Oi J 4jL>t^*> 4jjji ^ 

<d>-J (jX JjlwbjJlj JodJl C-dljl? Lya^LS £-jljJ 0j3 ^0 ^ilSw 

!?^L^jsioo^L ^LJl>JI oU^I L« i>l jJJl 

4 jI dUS JXj t^Ujj ^ iy \jJju> liX ^Lvj^'yi ol $ jlSJ 

4jL>«-^a» A-5lj^6 clo^d*^-! Ij^ 1>- 4_slS ^y 4j ^ ^P- 5 4-s^li*" OOlOj>- 4J ^JL3^ JL>-^1 

J~r dUU Osj^ 1<X>J £j!jJL ^LSoJij J^ldl L) jl^l Jujj 

< 3 l ^^ .s S ' I ^ Lw^^t— 1 1 oO— & ^3> ^ C ^ i3 i a l I^^^ t 1 1 oJlJ^ 4 «j 

. ^ddJod iJljwA ol5 LoJ JplJdJl ^1 p ^ iS-9 ^L»JL*Jl 

dXj c4jUjJj>x^j Ails' y ^LdO^^I ^JLp ojJuLil 4lil Jb^jl JJlS 

. AjlxS" j*-Sc>t>3 ^3 JL43 a_L^^J| Jw^ldJl ^jp Ul^j ^SL*jj 


^—zy. lt*j w dl y— | +rs^*J dLzbu y===cy^> ^4-^ j yf 

dm^.i^is^] 4LSt4 ld£lX X*X JlSj X ^ iXlj SXJjl 


JjJl>*Jl j\j~>\ y* l^jJj>“ I j^> i jjlLsS\ Jj c JjJl>- JjJL>c_j I jjL j%A ^dJL*Jli 
^y jNl ioil>J y ^ALioSl \jj& ^^UdSI JuCo pJj (j-^ i * la *J ! 

<ul <JL*pI y dlta j*y j\ (ii y> t^Ji <w-iiwJl) ^ ^>Jl ^_3*>L*JIS jl ^SOJ jl 

< — i ijpjjij i j-*~^j ^XX-Si i px! • J J^- 

diJi-Sj .Oj-^->J^j ^a_jj->«XL> aJwLSJwvo L^Li dU^ Jo-\ ojj ? ii j_a>c-<>J I 

t^iS 1 i_A I^aijLo a-s^jJL JU>Jl 

p t p ✓ 

Oj-L* 3 Lc tApljjlj <ul ^0 ^A)L^'yi ^3 I jJLobo Ji 

«< £ 
*^i iy oiji^l^ ol ^<j A i^2 * Q-J 1 s '^ ! 

^-t 4JL>- ol 4 JU- ol jj JlJLX—l jl t_£jUJl iSjij^ jj j 

« ^ <s* 

^--3 ?-L^_l_*_!l A_a^^L^ C^d-A-^r-il ^Jot-A^Jo odjLi L^o J^wwwuJ^a Jfl a — 1 

* f. 

d^° ^ d^-oAp tl^Jlj aAj^A? ij*"*^* I 

°j?*J o^jjj • J -$ J '-* vtAJs ^ ^jj^JI ^1 U y»l jjK^j ^1 lo>- <k~ J l 

•* 

4j ^li Lo ol dials t Ulj jJl A^OJvgJl y 4 +/9 idloJ I JjbL>c<Jl ya 

Lgljdsl i yi\ ojjiJlj J^Xl ^Mp^I j (wJ-tvaJl IX pj ^LJbJl 



4JU,lg Pj 4)1 ojOJLl w\_>c-j (-r*^ C L <wvwwww*J Ni ^ JLsrT N Ud cjJLiJU j-PJu 1* 

jL $ o j.«.*/9,> ^Lol bdJLSdl U5 4_iJLSsJlj c-olj Jj cij-j! 4i lkL» j ajL^Sj 

aJLJL>- 0-4^-SsjI Ld LjLiJ oL~w*Jl y* doLS” oOjOj>- oOi 4^Jl ^ <S 

4<u^p c^olS* ^Jl aJcs^JIj 4j2-L*JIj ^-ULa^l <mlaJlj ^£j^dl olj^>dlj 4^ajj-Jl 

p 

jdL>- $ y ^3 ^dp doj L*>j Ls ^Jlp 0J3 ol 4-L&J_o oLww^ ooj I j Lod 

*• 

^-JaJl ^>j-UJ 'j-5 C^jIj U-S" ^jVj 

c- jjL>kj d*}d>~ ^dp dd/oj^d/l ^1 4j$ljd j /jp j+y dS d° [*L^dll] 

^ I V t < 


Jlj 4 ^dOJL^d/ 1 




/G. x ^ ^ t t ^ ."If -f Y 

4[AA AjNI 0 j^»] \£^£- Al l^P L^d' ^ 

olj Ol 4Lp>t^*j ULp^ oi old jjLs^j 4^jj jj L/aj cod j 

V* 

- Jd 4 juI jJl 4 jL>I ^U-daP ^JwLo ( ^A iSj^ 

♦♦ *♦ t>f 

> 

!oJdd$ <udi4 « 4 j 0^ *>■ « ,v 





4 [ T * AjSM tOjj4*Jl ojj^] 4t3^d' ^ d^Jstils (J^Vl ^ _| ilA-^ 

:otdJl IJt* ^ ^JdOj 4l>^ Jlij 


> ^ .tv 


t [ 0 s </Sii t oiy>Sh 5 jyA 4cfJS^\ £>j Yl JjC ^V'j (3&' ^ V 




:<jsV5 ^ Jlsj 




^ Si J&Sj 


s <■ 
o-' 1 


■a 0 t / / Jt > 4 / 1<L "i / V •» 0 ^ ^ ■£ ' 

I ijLlli- ^1 ^ oyilajl p j*^ 


♦ [V'l . TO (jllj^l 


(*-$*m i/> ®'>jj '^Aty. y* f-'ijA bJ ^S\ j\i 

O^j) ^4 jr* J- 5 ” '-^"L,L^ - -^|| A -A Q ‘cn^J-*’ 1 ^’ bK- 


JJJlLp l_4j^ 


Uufc /^o LLwJi oj 4(4)! 4^_v2»p ^j-^ 1 4)L ^j-pIj 4)( 

^3 I J-d*i-3 I jji> ^JLp I^SsjI (A^dJl dJjJl ^Ld-P oSl 4ij->l L t^Sc>TLj 

^ p. 

Jwft j ? 4r^" ( ® % y * * % ) 4-^9 do j^>» j^oj I jji)j>*j ol 4 UjJI 4pLw? 

* * i- . 

bjL^o U j-oj j-J ( i 1) 0^ c5 y-**^ 4~b > " Si jj IjjiIsxj ol j*-fcjjJjL»j OjSb^) 





j SJLpli apIw? L3i 3l53oL Jj*j ? 4^aL^o J <U/?I aASw) ^5 

vT w w — 

?Lojl jl 4j>c*j jl I jZ*J JjJj>tJ j! Owl_>-l J 4*S>- 


J^>- JUi 4jU jJj>^ Ja-wwul Jj>-I jl *]a *Jl JjJLitJl JJi. J 




^ / * 1 ft a- •''' / / t-''' 

J *»' OJJ ai <£>j& dSull dS' d 


^.1 f ' < '.It lit 


Y rss y > >i^n ' 

» J^ 1 sd/-> W-d^i 


o >>»'•" 


d>< > r > * - - * i ,/,< i/ *, >^r *r r h/* 

jLxsyj? a 133*1 c-jL-^-Aji oI_j /v jij uL^ji 

• [VY* ajS/ 1 t^>JI ^JL-W 

ju» r\jj\ djd iaOi v UUl i-JLi- ^ jU o « ^ *_a UPi 

jpl_*_ll j*_aIAj><J> jJJjJ^j 1 4jb I Calis la ■- >1 

.ilo l,iU^ jl yJiJl 

JjJl>- ^3 I jl_Jl3 jJl! 4 .k^wulj AjLjJI ^ol j-ft Lo jU- ^3 Ij-LJL 3 Jjjj 
♦♦ ** 

ApU^a I ji-jj loJb-lj aJU- ya \ oJlli AjI ( jjO ji\ dP 

.aa^j^aJ 1 wipIjiJl oljLL> j* Oj&j UjJI jl Lip- t5-u»lj L^j>-jyj bapIS 
;a!^ SJ^Ij Ui- jJL^ ^ JJL ^Ul dS c^^-Lb- JJLill IjJLli Ail 

. LjbjJl oIjLJLj Aa Oj^Cj jjli>- (_P 

♦♦ 

^l^-'oJi 3i ^ ^ ^ 1 j ^-3 l^-dlp! JJ 

tJ^l^Jlj ^-jljJL oU>Jl y» Jib oL^Jl jlj l^AvaJ y^-i ^ a^J' 

aJ il\j jS> N ^ . cil]^ 

r - ^ Jy }S»s s'Ss > „<> /'.i-f >-f V 

.[o (. ( jJ}jj OJJ^] 1 AAi^ 3^“ L* ^ 

31 4 LL 0 Ij-JL>^ 3 1 ’LjNl 

^ « ft- ^ 

l^lKU. ( _ ? 1-^’ Ai»3ij L*> J » -./o^ - 1 1 lUP ftplj' 1 jc^ A)j^ C-^” 

• •!!(^ j U5 (jy 

/y' 1 *> ^ x /it » *t Tf . /\ 

. [T ^ _ Y * jLjNl t oUjIJJl \ QXr^ y 1 ^ d ^ 

jJj jd U5 tftU-UJl sj^w-jJIj l j-<j-ll 3 a- 5 o^ (^ 

j^l U ^kp| 5^i ( ^ W) JaU, _ yj^i ^ f+Jvu ^1 Aii c5 ^ f Nl j ^j 

A^l~r tjytJ (Jy~° j'jr^-! l^rA 2 ^ -^d (_p 'j^JJ ^ <. Rosie (Jjjj 



j->~j a^S y ^3 ^L>t3 c^wAj>JI ^bob a */? */? >*jl4 a_> j^Lj 

. ^\ <wwJj>J 

i ^ ^y> **-* ^W^l A^jJtJl A^>-bJl ^9 jL>cjNl |j-A l)L^ JJil 

^-iJlSsj o-*-b U>jwo c^$b> jA ! ajojI Jw^Jl Ijj& aJJISJ Ow*-L Jbb 

♦* 

•^M jMji (0*,"O Jji £&| 

f, £■ 

J*—' ®'y *<_y y J-®^' A : <J_y ^ Jy ~ ->j y^' yyyA? 

bJl Nl o 3 ^>t^Jl <_£ N c^bT 0[j ol tol y N ^ J^bcJl ^jA 

tol j-<Jl ^jA ^-3^1 i (_£^b*Jl j_^j>«^JI c^->tJ a! j ^ La! jj 

^ <uli UJ^ jl5 jl J ^ ^1 iJb>- ^ L^JLiJ jU dUU 

Mj ^^Jb N <j ji N b>l -vbj^ oj^kuJ! A^iiJl 

j*Jbp ^3 Lw^ b>*JL9j b>-b>tj j*JL*_) ojb>tjJj Aj j_x^S )|j A3 jJl ^Jb Jl*_P Ajb& 

*♦ 

^Jj^ aJ OjJj (_$JlJI A^Jj ^b*Jl (_$! cO^V) jisl _ ^jbo ^jj 

.yyJ~L« ,jj^y <LiUJi o'^jUmJ! ob jl *jj ^ 

1 (ijjjj 

u< 

i^jLLa 5^^ ^jUjj OjJlk.lj jjj *U-U ^li ^jp Jj<jj JJ J 

.JJLilL l^JS o«-L 

jjxl^jj j Robert Brigges j-A jj &y>jj oUJUJl *li (HoY) *Ip ^y j 
jtJUJl Ujs>*A j*j ^oLiyJl ^y> jyS ^wLp ^Ajjl^L Thomas King 

^ ^ *1 Y ) 7t_ ^vw>- ‘ Lw*j Li ^ I *l*»*L>“ I o ^>- 

* f, 

JjJ (HAT) ^U- ^1 ^ .^Jl j y I b 

oLw^- frU-UJl yx) ^jj (HAo) y .i_»j^j iy^e. y* 

g~-> yjJ^A 


U! 


y~*- 'y*~> 


jjli 


yj 


jLl>- c»>1 -A 1 


ty. y ^dj-y 


oabiJl c_^b >^p\j ^IjJVl J j-U Juj_) ^JU! growth hormon j-o-Ji 

• AysJ^ ^voJ 1 wt^us^C-l 1 ^Qw^.1 I y ^ C J*~* | 

j»A il?4 j_yjLJl 1 _y2-*j ^.^^>.1 (H < \Y') y 

'A* y ^jUtJ oU-yLa IjA>cj jJ (*^V Ujj i*L~jJ 1 j»Hjl ^y Uy>jy 

. (J j >-^1 C^-«Jl 



ja oUJ (Ml) ojJLj <jU jJUJl ^^,1 (mi) ^ Jj 

.iijUai<Jl L*5L>Jl oli Morula Ajyjl y> ^ oJlj U 

*♦ 

^3 Lj-^O ^'JJ J%-J l^A^) ^J-P l g b/2 3 Ol 4 jjJI *i>"l *bjJ 

|j-p jt-j-LS" Ij->Lj b*jj>- (Y££) ^cJL>li tLg->l J-> Li wL*J 4^s^2J>s^o oLwj jj 

(Y i 0 Jl ^y* ^JLj t^LJ ® ^OLp *^-*- } 4->Yb> ^ g *. * o I jjJj a^v^J>- 

. OLp^ 3^3 L*-&^ tob>eJl »aj& ^1p OLLO 

^Ux o I L^_v2_*jj (.Lj jS' L^2-^j jl?j OJJ.s wL^j u^jL>ti!l cJl jj ^-i! 

c^SUJl JSi\ oil U/i jiS jl5 SlljT c~5t l^^SO 

. 4-iL>* ^3 ojl j^j <ul c^\y>s-*-A y ^-kz£ Ji + <£ xj O^j 

♦♦ 

f. $> 

C-J jijjj J j-& {£ 0L5* j-^NI 0LJL*Jl aj \a oJj& 

4*u?l>- 4j w al>- ^3 LaUcv^J J yA jl JA>ZJ IaL>xjJj 2 J «W2JJJ iJib ^jjJJJl 

I l g *3 djj J-^-> ji ^l 4 a/ 2 1 I j-laJjlj C 4^wM,gj J^j>“ jjl 4jLo LgJ J-^JJ 

.Morula ^ul*JL jl y y>^\ ibSJL L<JLp o y*J ^J! j LYbkSl ibS* o->w^! 

** 

(jjp 4-ix^vJ Lg-ia 01 Ijl>- ji c^>tJ Lj Y^ bj^cJ l oJ-ft Lm2->^ jJL! 

s' 

.tu^Sii u^jo jl*, i.jj^i 

«* 

4^jl la" aj 4-Lbwa l^-»l L % )L>Jl oJ-A ^jA ^3 oL j^jAj Jl 4^ljwbj 

d^Lo 3 -^ 3 j—> Cj~^ j^^a 4^>x_<wvL t L a^wLp 3^~ 3 

♦♦ ♦* ♦* 

'>■■ j Y/j Jyj Lw ^1 I JL^LLj j>J bk^jl ^1 C L^O IjLJL> 4a*r-iLJl 4^^j^J| 

^1 CcJI P'Ls^LpYLl Jt-p| j-> l,g.,A3 J*J L^5 C LgJwO U ^3 ^3 *>Ll>-I Y/j 

.iuU^ jJ> oJij U lf\ 

[ £ ^j-P ^3*)b>“Y/lj Jyj L^lJL 1 JLo IaL*)L*- jl jt-fJ 4jli^Jl 4-*3 Ij^jJ 

p- ^ p Jl 

^1 c u-jL/2j>-0I I Ujj (i *) Jjo f-b/ipY/l 0 >LIJj s^>*0l 

s ' 

r~ i * ♦ *♦«•!♦ ”| ** ♦ * - j . t 

.L4j2Jb>tJJ jaS ' 3 4jLL>c-«J A^^ 2 a ^-w2j LoJJ^P 

! 4^j 4j 0/1 ^3 Lo A>c-^ 4^-LJl 4 j2^O>0! oJjb jS jp 

^ ^ obji ^ (j >bj 4 

L ^aLOjO/I (j ^-iij cA^i j^vpj a^ 3 la (j* j3> jJAp 3 * j*—> 

- / * v \ ** ** s s> S'* <. I?/'' 

.[0 ajSi ^ ( 3 *— * Lto 
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OS JjJ jOL*Jl 0 j-SJl ^j-o ^yLi! i ^3 C-oO_>Jl *-L*-!l AJLol L ^j-°J 4Jw^ 

^jjJl o^>-j aJL^** 4jlj <ul ^^5* j£L Si oT jJaJl ol dLiJJ S/Lx*® ^Oj N L >_> 

j-^_SvJl c-i-JiSj jJUJl ^ «/? $ <Jjl obS* aJ^ ol j-«->t-Slj oL«->Nl jL- > ‘ 

. Ajlii*- ^3 “o'o** 1 ' (>* 


^i->Jl ol ^j^^<k-Lo ^L>*pj Jiooj U jLIj 4j y>tLi oJ-A 

AaL>x/> 4-A.yg ,a jv-> aJLLp iloJ^Jb o jLO_oJl AjjJajJ I P-UlLl 4_>c^_o 

> f- c- 

^^jPs>- loSb&^ L^^L>eJI yLLl j 1 ^ ^~L>cLl l^«%3 lOj 0 aj2_L>c^5 j+s* ^ 

ijlj-sJlj O^J)/l jj j^ajj jl>- J-<oSsj 

A s'/ S' / / *> 4 4 „ ''✓'4 / / /»// *-"<V \ 

Li *j # O^L j^S (j A a Iflj 40 Jj»>- ^ # (1A-U ^ ^JjJL/ 0 4 O —* 1 ^. I LiL- OJlIj 

y Li >LaLl LiLp aji^LJi liiiii 


ajiLii Liuo ajilc iiui 


.[U . U oLAII iOj^jJI Sjj-] ^oOiiU (^aJ 4Jil j]j>lOs _>-U LtU- aTiliji 




:Jili ^ ^ (i>' Oj 

♦♦ 


. [0 £ _ ) V jLvi c^jj ^ L Jij ^ aM V La^ 

lg 3 9 AajI jjl CjLjL I oJjfc ^3 OJ^jj 4 _w<Jl*J| ^jLl>J1 OwL^j Lo| JlSJ 

** H 

er 0 ^ oJl5 L> iijJJ jvJ L^l ‘r’^ cr® 

L^it- » — ‘ — jU>tj>- <oL>c^*< <_iJLS^ ol Oi L*L^« 4 0i 

«4 

• L^ 1 " -fr ^JlJl <*_Ju i^t«n^wv»3 C ^ v^.^J 1 Qj 1 

lIjIwL) Ol o_^_)^q cLg_jL aJLjLLI 4j j«>cJl]I oLL--jl^^ <J j-& oLLL^Jl ^LpI 
^oi>Ll ljJ>-l cLg_>t-^jiij ^jjs cIOLpLo (0 _ Y ) 0_*_> ^LvuJjNLj 4_v2j jLl 

SOj^Ij J5 Li^ pL cU^ ^j-P *,<? 3 J Jj\l pUaJNI ^ 

f' & 

L e-jj ^ tLfjljj L^-L« L e-y ol wL*-» iSS *~ ' “■*/* *-**iJi A 
i>iy (^H.jj-I ^o ^ ^ y> l^i; ol Jjo ^Oj-bjJl 

^i ^ lj u-g^jj t^lyi aj>~i ^p jO 4^~j L-^jo 

. 1 g ««»<?! 


^rA 



^ j' ^0 «l*Jl JU-t jj>! *LAp fli di!i JOu 

^ * 

o y <uaj jj ^y lyo I jpjJ y l yp a^ULi<JI LaL*>L>- I jJl^s 

o*L^0> j I *-Ls ci^Lv^2j^aJI 0lXa y^o a^0ajj-> ^jS ol IjOp - * j3 toljjJi APjy^ 

y» I«^Op Ijyoli o yiJl y>-j ^y Oj LaJl*J I oJjb I jPjj JJzJ . oOjOj>- aJLLp 
JlSj jS j L^_>LL/?j 1 $ */? 1 j^~j Lg-lSLo* ^y a^Lojl<JI yl yJl <o yJl 

A_jy>cjJl oJ_a ^y *L>- ^L~OJL^>Nli ty_>y~Nl y_P jyU Aj>*_**J o Ju>-I j 

*** ^ £ p. •** ** 

I*^op a+,^ 0 o0.^^lj a */2j^yj y^o l^»w^x-o ol L*-l I OjiJ ! ! I^p L^ o>-^“ 

P UJ p 

f' u-^J u- 4 ^y- (*-f^ *^-'j cyJj t^^JjLwJi Ai-iVi j* 

. y~N I ^»l yp Ajiil>^3 ojlxivwwo 

A-sAj jj y* aJLLp (tV % ) ^Lw^JJLwul y^ 0 jJl yu*>N I ySLoj A^iJ jL**>^ Lj 

AjULo! yp Jwy^Nl jyl? L^-Lq Jl S t*>L>cP (tV*) ljj>*JL>li A_>tiLo o yL> 

. 0^>-lj y jOo ol j-*^*cj Aj>t5JLo Owb-I J A^aj jj yja ljjwb>tjl yjjJl 

aJ^ aJ_aL>o> y^L^-> N L*Jlj L^oJ-p ijL>xjjj *>La Jlo IJla oLS" oJjJ 

jjUJl <w-Jj-*-a^ .}0_£j i y > *w2i yOJl y>l0_*Jl y-o^U o A-^I p^ £~S> 

. yj> yJlj £y>Jlj Ai UJU <0JLJl 

*L»_L*Jl jji ^ ; la » Jl ^LJl jl_>c_)^/l li_A ^_pj 

a_1_) Lojl>3 L^)L>- o j-^-j ol co^LJj yJl a_—^JNI SjJLSJl N jJj cl^jO^>wo 

♦♦ 

tj-AjJlj ^UoJl La ^pj aj yoJl oO-gJ LJ 4Aj>tiL^Jl A_yj jJJ aJjL^j 

^jjJl Uogj Oj-S^> yJo (JjNl ^L^jONI Jllo L^UJl yLo J^s^>- jJ 

•jj-f^' <y O ry^-Ni i 

*♦ ** ^i • 


^JL>I UjwLLp OjOj>- y^ A-^jLww^jNI ^Jlp I C-3 j^l OJJ^ w\_^_; 

oljy- (A*y * *) o jOLkjy ^LJlp 

.AjjOoJl AjaJj>eJ Laj y>c-^j 4oL_jJlj jLi^lj ypLJl p^Qoj £oLd_v2_llj < ^Ij^l 

12 tf 

oily- oU j-^Jl oO-A L^O) oJ-Sv-OO ^yJl a_>s. oUaj^Jl ^ Ij^jj JiJ 

♦♦ ♦♦ 

x P P P 

oJ^A ^LwwJ>-l ^y Aj ^yO oyp-l J f'l^apl OiJ^ ^IjO Ajlljj>T^o Aj j-Oo 

4^ P 

Oj3 y^ j-i-Jl y (*-* Cr° L^l 

^ aU-ip'yi oJl» a?-u>ji 


^r<\ 



4-o>wLLgJl A-LwjJl oL>L_*JIj 4_^oL^Jl o 

£, S' 

l£Jj <. _ r SUlj -Ly>Jl LgJ JlyNl LfJ lj-l?jj iL*jjjiaj iJljjJ! 

t* f. 

jLp *JaS I y jijJ I l AAA n * ^ l— «WV W <^J 1 1 ^J-P 1 *A-*-^"C— ) 0^ ^ 

p ^ p — ' 

^ I C 4 _> yfr ^ ' ‘oO^ 1 jA - 5 5 h 

cij^~ oL*JL*Jl J-2 j J-*-aJLj . i-JL^Jl j^_p f ji>\ j j> s i 
aj j-^_) oUj ^.Lp aJLL*JI ^jUJI ^ljj>-lj Ojjjjj 

. aJI>- 0*0 ^JIp ^_£ ^i>o oJi>-ij ^-^Ap ^-2J-p (£A) ^3 Ijj^SCoJis 

.oULJl oJla A3 IS* oiij JUj>JI aUj 

l)| oLwvuNl ^j?xJ j wLi^ cjUI j»»j>xJi 


^Mwwywtl 


*wJjLj a^SCs^-LJI a^JL*JI Jl : JUj j . -?otij <jl aJ au! ^Ijl 

(U) J cJj' 5 r-L-^-l J-S gjl ^»lp l^wO JUai _^-P y- Ml? 

^Jlp Sunday Times yl (_g-U..H aJuy- y i*jHl el> llojj -Li! .ib-» 

** ♦« 

A Lb. lift jl5 jl ^jJu .u4 j/ y£Jj c^OW jliT _ ^jlo <\) 


! i-s>l j ULp 

*♦ ^ ♦♦ 
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L> iSjij* iSj^ J-* 

?^j-Jl y y ylj ^iLL^Nl 

LfiU-J. <y • <_y j*N ' yy-*- jr 4 J ^ J -xJl <y <j>y I lS'j-U ^-kb-l y 

jjjJajij ybJl y» y-H' ilUl jl (>1 1_?*J 

♦♦ 

'jj!! L* j*-fj c^— ' -l^LlJI < _ 5 J_p yb-Jl ‘yL^i 

is^jJL jj5JJl ^Jlp o ^Aj>c--w*y p. . ^— ) b L «^wJ«jLw^ i 

^jU^o j JL>* j-!l Ij-^ip ol ^rj 7 ^s>- Lij>-Ls I^L^j! oUtAJ 

C 7 ^ 4 ^ ch - ' jr 4 

INI 



4J AJi Law\JIj L^J Ll>I c^IjlwwJI o_l^» 

Lgjol ^1 UjJIj ajI ^^Lp IAa £* J 43 


f °^ > “ ) f 


V * 

?-l <»l 4 J -0 
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0 ^ > 
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Lj>-jJjJaSO> Lg_dP Ajj^OS' 4_Ls^ ^A ^1 . ,!^oXOj>- 

^ p 

VliU (.1 0 jJIj Ja ?4^l £jj ijJjJI J^U-s- 

^j£- J^is il) j^cJ aJ <UjI AjI y > I <_o^j 'L? 

</ ifji ^j-r ^ f i ^ Li 4 ^j ji juu ojJ! j^i j 

. f. ^ f. 

Aj'y L; lLa/ 3 j AjLo jS ( jJi l_LwJu Jw<iw>*J ^ J 4JLL)I C *a»vawO >* 'yi ^ij 

L aJ jj^j OiI>J ^1 A^ijJl ^Uai-l ^ lljLio 

*♦ *« 

^ ^y»»-A» l>J ^jA ^^-^^-A/AA^**A*U ^ /^-A^T-O 1 wLvO j*m*A LaJ ^3 L <WA*A*»*»A»*J l ^ L»A>* l P l^J) 

cr^ ®LJl •_ r ^o *j jl jj-i J/'J r\jj a!v5 jji j* jLS> 

j-a-p jl JL<>->iJl jl o j-i!l j\ ^UlJI jl ^LS" JlJ LS" oj^ja oLu^j 0 
^pIj LjLoJ I ^La-ao ! ^Jw<>j>- 1 ^jl j Lo^xlp j-^a ^ jLJl Jaluv- LxS" LsL*_> c dU^ 

(_$jT JjjP L ^s- J^a>*J Ifl'yU-j J-^ilj tiy'j 
jjJw>c_<JI jj_sl_«_)l lj_* J-U ^-A-9 J_*_aJLj ij • ( _^l j-«Nl_J 0 LaL*J| k__>lj>*_sA>l J 

jj-a a-S^NI oLl« JjL9 La5 A^wA^waJI j ^^5 J-O Jl ^ L yaJ-^ (o • , • * * ) 


.iJUftl -P UyJl JLNI 

f- 2 

0^1 J ^ I ^^ 3 ^ 1 ^ k-Xi^sJ Lj p ^ -£****> 1 {_y^ ^ ^ o ^ ^ 

♦* *• «* ! 

^L*Jl oyj tlj_iJl yjjj A-J.UI 


.[TT ojj-^] ^ y^>cu< L>i2JD |*^L2 a) -X>uLJ CL>^>j O^V '^a3JJ 7 5 

.^JUJI <U)l (j^>t^AA3 


0 LgJ L»l oJL^a» Oj>«^ALjL>) I 

? L^- *>\^j i LoJllp 4_^ J^Lc^Lwu c<llp J^Vl 

4jJs <*~A& yA 0^^—^ 

J Iwi^- o j-ja. 15 (A-i-j^jJl IJaA jl 

01 oLdL>TLj 0> ^-aLj>*I ^j£}j cjLoJi I>-1 Lp 0> Lgj'y l lp Ooa^_>J| 

^ '*^r v'jjJ' ^.-^fJl Jb • ;r L.UJl 0 a*. j A_~Aij 

1 ♦♦ *♦ 4 

yJ 

.o^L j^Sj Osl \j0ajj OLwaJO/I *^0 Ja>o Ji oliLk->- I j-0 



jJjJi dj*l> (je-jJ' y ii^'-*-" i y 2 ^. £jj 

J? Uj— ^ jij^j ^ y& oUajjj 3 Hj^. *3 J^' 

HoUI^J! 

o^y. O^y 'j-^a^j ji J-*W J-* 


y,y >■ (v-gjjl><J aL^ss- jj£j ?iJli *L~j~ ^\ jj 3 yj> jij iy j 

^LjI £«U<yJ oljj-ilill Ji’Lj £jJ\ ^s- ^-XjJ jl_^w>Jl jjU*S~ cr-y-i 

£" p p ^ 

to jJ >- jJl 0 j-^o L« 4J3 4 jL>I ( j-P Lo-Pj 

!! jLJNI JJu 

*ULLJI 4 -JLp I j^J? jij \j~£ I^LJj ?L>t-swo 0 jSLJ (3 l*i-^ <w<-o L* 

4 j| <cjuJI j-jjL^j>JI jjLlaj>“ ^3 ^ 3-JI3 oUU-Jl j ijLSsJlj 4 ^L*jJIj 

f'ljj ^iljjJl cOLS" L>^_a ^ol j-JL>o 3 IwLft 

p 

6 .L& 


ot 5j U-ftjJJ ^JJI ^^KJt IJl*s ^>1 L ^ 




j N 


dill« <_3l . J-yL u Jl jl>- 3LP' ir* -Vv j' oL>J aJ. 

jLu)l C-^Lo j-*n J-*J OV ^ 3 3_>l N3 ^J-~-dJl |j_A LL*-Jj (3*^-^ I 

j5 j-p yj \-q r ^\y>-j Lg-l$Lx> ^3 L^^U-p ^ <laSsj>*a 

«« H ♦♦ 

LoU jS ^*_pIjjlj ^JOlLj o-^ <ta — ^ UwU t u^UI^-aj^xJI 

P P y/ ^ P 

^<>J-P ^^2.+y 3>“l (^1 j+*n jA ^ J$> 

\y>zZj\ ^UJl*Jl ^2 jo jl o^Li« (_£ ji JajJ <J^ O^J 

dy-tj L yj i 4 -^yy. y y^y «'>» f'jj J*>^- cy ^'-~ J ! y^-> ^ 

** ^ 

t— j^j L)L^jNl 5 r j^jijj iijjbj JuAaj (33^-^^ OJ .Jsa_iJJl 

4 JlL>Lu« ( _ya_s Jjj jt J- w>Jl jj\Jaj>- 3 Oi _y?-J ^IjjJl ^ Lp yj^J 

\\b\j~>£ 

4 -oljjJl 4 -^JJ^gJl J* C5^ < /^-JLo LsJ I *Ll*Jl ( ^TV) ^Ip i^J 

,Jg,,la $3 o 3 C^Lv2-J3*o Aj jZ+j> 4 j 3-L^ olJl 3^* iij3J3«o 4 _*_^l_>tJ «yLJ! 

^3 .<u J-*j>Jl3 ^jJJl oJla JlS* jlSJ .01 J^j j 



<jrH A^Ulj tjr^H OLJI jy^J '-J^S 

*♦ ** I 

f, 

1ft ^Lwvw^- J ; (_j^^ ^jb*o^/l — - — c> — ^ ^ ^ j>r~- <> - > jl x ^bll ^^ ^ -*^---1 


• jAJl) t!>L Ju& ij\^- yoje y£ ^yip -.^Ivasj i^ol <bl ^“1 JjL! 

^ <_s* '-ffrA bLj^j^S" 4jl>^ 

*♦ ♦♦ 

UiJp Ji t$J olJJjJ5CJlj UjJI Jb" y 'ij Lfilji’l <J 

** ♦♦♦♦♦♦ 

il l*j ^„JjJl ^UJl Ujli ^1 b-^l 3>^JI ^I> ^ 

- '*r . ~ 

I- ^ a cl i j j Lg_>- L>s wLj I cJ L> jl>- I OLi dUAJ c 4 — ^_j 1 j_^_>Jl V-H— > l — ^ 

cijJj ^ r^i (^ O^j oLa i^rJ^ 

.LJLp o yiSOl 4)1 ^ <u-*j oi^j 


irt_A«VwQwl l cr 4 



jr* 



-L<J--*Jl ^r-^sjjLwvw) d)l oL*^j>«_> Uj ^1 


oLIjj -U>p t^UJl ( j->^-^ y*^^-**^ y 

.<J\Jb\j *Li*pl /y 4y>- l^>o lo <y ° 

y ocLwvU j! yL*Jl A>*JL*pO ^y J j «/? ( wJflJ l *L*-ip jL>4 

< y> o ji\ jJL^Jl 4 ^j>-*>L*J| JjLvn jJl 0-Ll3 j j Ji~vJl aJ-P C^Li> ^iJl 

♦* ’ 

JlSJ coUajJl jL>c-io Vj Lil^ l)Ll& j-*^° o L lw^>- OoLS” a^/? L>- <. aJ_lpLw^> 

ajL^>- aJLp !)L>->j oJl*-w*o a^-wvj>- y> aJJ>- y> bjl j! aJ 

.oJjo y> Awl J-^dJ 

^^waJJLvvw<J| 3 (jl tA-0-£>3 A JL*JL>~ I jli.pl ^ULJl y^Jj 

cLLiwi-jJ C aJJL« Low^ip (J AjI ^1 CO.jJlj j yp Jwv£>^ I (J-^ 3 AJ>^*-vi 1) j-^-w>^ 

. - tJ C- lp ' /. J C- JwU 4 0 /v 3 L tf ——. ® 


&: ,p. ^ ^ m j £- 

~ ^ ■ S S ft ^ A 


' ^ \\> It 

2 oy« i I ^ 

/ » ^ » ,/ >^, ^ ^ aT< x ' ^ ^ /">// ‘rV / , / ( (<?? 5->> “'^ At, >T<'C 

\^!r^ >r^P /A^ lT 4 J b ^ir - 5 J’ ^ 

,[0* _ (jljjS/l ojj-^] 

Lw yJ! IIa jl Ujbrj ^L^'yi ivaS jp Zy* oUl J U J*Ab ja 

J>^ v U-*^J °'-^' cr^! j r>J (A ^-pjUJj JUpI y> olyp 


ur 



jv ii jij ^ ^ L 4j L>c~~«j AHjjSj A « la P 

UjJwUlj uiJJi ^ *L_L*Jl J-ii Jij Or* ^LJj 

. aJ ci-L jSi V ^JL*j ajj jJUJI J5 ^Jj>cJI <, 


°'_A 7=^ cs® (*^Apj aiJ 

OLSj cA~*j 2 j ^j-Hl AjJL-vu?- A_Jl>- j /^0 LajJ 3*-I ^ j_>4 Si jJo Aj^aLJI 

aLI Or 4 OniLy^ j' 

c ^ b .w.Lw^ V I o ^J u>«>cj Lgl^ j l I ^JL>sJl L^po^I 
j yJl AjjJj>cJ| oLw 2 -jJ| J 4jIw>Ij jZSLaj Alii j jJLo lol .OJUo 

p, ? 5 ? 

J-o 4^>0l oLjISsJI aL^?-I ^ oO jj >- jja LgJLS^ aJjCj j aJUUj ^yJl oll^>tJlj oJuaXX-*> 

1 ♦* ♦♦ 

• L^PwL)I_^ l ^ a 1 L>- LaI^j 01 

j.L^-1 Jj Lw.L^-1 J iL-lPJl ^-1 :.:...^\ lS\ f-LJLJl AiJ 

4 syS\j oi^Jij w>yyi ioiuJij a^sai \y^s\ us ulj oui^i 

..,l^jLaj^j*ojj£j L^jIjjj oL^jJI J 1-JlLaOJlj iw^SljSsJlj ^j^>tlSlj 

jl |>_aIwL>oI HI j cHLo IjJLL>*j jl yJLiiJl ^^Sbll yJL>Jl y J^>=J JJj 

* , ^ <* ^ ** 

^iJl y^>Jl5 ly?0j Lup- jl lwb>0 j Loj-^j-oj j5 ljJ-L>6j 

2 ** ** * S * , * t 

oU^ ^ Ik mvJ I jj<)->xlj 01 /t-^l‘-^>cjl LoH . o^>j jOj^ aju! 

* * . _ _ * ^ * ** 
^^w*>j^jj5ol Lao J^p 01 UJIp c iatf9 o J l>“I j o Jp'li jl JL>-I jJl ys>0l 

! yoOHOl jJlH Jj>“I jJl 

4 l:; o^i 4 c; ^ p ■£ tg ;51t v fjili ^jt ^ ^ ^ ^ ^ 

^ Hi ^ U g>L vi ^ ££> 4\ is ^ ^n/i 

. . ^ ^ ^ ^ /< a J E — - J 


«j 4 Slj «-k£ Sf[ z^lJc- 0 ^ 0 _>k ^4 

— / . ,/*,» 1 ^ 1 > 1 

.[TOO iNl 5 jj^] ci" _>^J 

All ^L^Vb Ij-ali yJJl JL^I jl yjJ^Ul yJjLJl Jj>-\ ^ol lol Hi 

y^--> Olj ^Jj>Jl lO-A 01 aJU c j *< 0 u 01 

♦♦ 

!Co j^O I yp j aOp 


/ X 



V ,j£j * ojJ-1 lL>- Jlj &- piiiJ oil lil Vjli^ 

.[AV. Ar olNl <.i*Sl jJl ^ 4 # o O-U y& P ol X> 

-< £, 

•0^-^ <J*- ; ^ tp* p^Ul oJd. ^Jlj 

lift u J Aj L>^ aI53j t<ul ^ jJlL> jU 11 j 15o 

tAjjljj jl (1)L-J| J£J ( jl\-«_t U_JW> Aj V ^jLSUl U j-L-aVl 

jJjVl UjJ ^1 Jj Jj 5jJl Up Jj 5jjk> Jl 

.^b fWj ^ J4 - J wiVT lji> jJDl 

o'i/ jjlSsjo Ol LUj pJ U5 

^ ^ 4 - 12 - 1 I I ^-Lo (1) I C A****JZj ^ I A^c_«w*i»*J I j .^S" 0 j»5b-«-A> 

0 LS* bb • i Aj b 0»-XJlj J.^ 0 y**^ ^ ^ t j -*> * ] 

in ap^j A^y^j jikli a^-j jU to ^ ^j^Ji j y-'J 

*♦ 

JwLJLa^ l j-A <u\Sj JwL^J 





. iAaj ^z* jL+j L <*£* y Jlj Lo j g-L^P IS* 4^Jlj ftj Uap| j AjLo y**> y ° J 

^ ^ p 

• AjJ-P y&Jjj Al*ij LI O^ljj lbJl>t-w*> 4jli I 11 a ob Lo blj 

(Ht^Jl JJUJI ^ij c^aJl) : jJUJl ^ ^yL^\ IJL^ 

c ^lll 0jlji?lj j-ojJI J^*lj^ iil5o jjj-xJl bLj^M aJ jJ^wJI 

: LI 4)1 Ljji 


*/ /*<S 


^ o- p a && % £$ 4 

c ^i3r j jpj jjci 2Pl Jij Q&- ajp 05 3 i& j ii 

J p&Z Jt4 is ^ ^ Jii pp 4 iL^ 

,£k~< r •' r "\~' '-■£ , > >t; ,:1 4 . ^ 'a, . - 

tW- p ^*j <i? p*i %±=4 Jl 5 ' tjJ 2ii ^ <y j *^==^j sjJ>. 

.[0 VVI 6j 

tA^^Jj>cJlj i ^»Lu1jI ^0 jI^qJU>jL CjLo j^j J-°J j%wws,ilo 

*s* 

LjlpIj3 j 4jL^>- L Jz*j 0 L 0 y~» y°J JLidJ ^»Lu2jI Jb 

ol^s_^_) O Jl>cj ^jJ l £*/?* -> (1)1 J_A3 d)U C ^-o'^LJLj J-*j olpj^Jl oJlA d)l Ljj 
<.j-o-*JI AiJ^ c5^bjl ]| lijfc jlj^JL^ul ^OJ ,4 ^j>-LLo *-?> y° 4> j-»,/?-P 


< ^ /> 



4_jLv2_pI ^-9 J_jwL^*< <=- I g * J *■— 4-* *,<g 1' j-^-2-ww*> 
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. A g A 1 1 oJLfc jUul ,3^ ^P’^°u]l A.— s^xJl lS”l -oJk^9 ^ ^ 


ialiJ jJI Cholecystokinin l y^S j. >wwv»mvv«J j^sJl o^Lo jJis* LoNl jj-^ 

«• 

^1 i^jLLo ^oljl ^_Jlp LjNI J ^ ji U5 oU^Llj 4315 

oLuJj (1 ) j-^aJI ^ ^ l l 4-xw^L^Jl L^j jU^P ^ j J^ 3 

J^pLiJl 4_> J_U OjLs^jJl oJjfc (1)1 Lo->J t^yi>oL>Jl ^j^SsJl ^3 i*_fij^ r <Jl 
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^jl jk*4 ? Si JuL^Jl LaIj^>*_>j ^jJ>x-j} Jb>Jl ^yzy&is ijjl^Jl ^X^uy>z]\ 
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. 4^9 o^^->-^-oJi 


1 ^*> ^gjJl OuL*-oJi 

** H 

£ 

>^*Osj>cJ I (J 


j3-vajJl 4^LJL« ^ Ju Lo^ 

CjL) ^JX**o 4^_*Jl AjI 


.^yLJi 


^15 ISI itf 
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j^m**********.*^ o I i ^ **^- a * % **^ ■ 

** 

I dy>jjjt 7-LiL oJucJl L!>U>- 

a ^ 

ijj>c-w%w<Jl L">UJl y* *LJ| jj-LS* 

>LpLLl)Ij 4_Jl>«-*JI oL-v^Sl^-ixJI oU_a ^jo Lo^ .^JL*->j 4JL>^^ 

jJL* 3 c 0 LjwP aIaJssJI Oj£j LowU-p 4^L^SJ| 

* 

. a^ l^_L>o *UI 







i*jji y\y £$3 isy o>oij jUi ji Lp uui* *^Ji jubiii ujip 

^U^J! ^ j*-^-Jl <- r wajJl jSl y> ^1 <W 2 P oljlJ ^LjJI ^ 

^pLojJl C- - * ) 1 lj-A djlp .pLojJl oJ-pli JCS' 

o^Lo o A a j ^<jj . owX^-oJl 4 jjl,A>rJl U*^>tJ! jl*x>- W 

♦* 

£, 

0 i-i— A L>oS>>w^a* Lj 4 - S5 ^/3 ly^j>z}\ jS\yJ)\ ^ acetylcholine jJ j£ JjL^-VI 

v* 

j ^\ I *LJ| j jAS* y* J jjixJ 5 jjIjl>JI o^UJl 

pepsinogen /^w^- O j^jj_a Jlyi U5 « ^ f -LS 

^ gastrin ^ JjLiiSj chief cells i trr sj J\ oJ^-Jl j\J^>- U^>- 

.oAx^Jl ^ysji\s>- jljil o*X*^Jl y* ^Jl^S I jl ^jLgjJl f-j^cJl 
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^ I ' 4_^w vp2. -*Jl L^L^lSCj*JwA 1? *m 1 > ^L*JaJlj oJL*_<Jl Lo 

i^wv^L^Jl f'LoJl jj-LS” 4-J^_*Jl ojL/a,„P jl ( 

jljij. Oj-^jJIj a^Js-wo^I oLwJjjJl 

ci^JI 4 jJlpVi ojUb J^b .1 «g-^w2-gJ f'LJl jj-iS 

J^S* oJLp^I 4j>-j ^ Owbc^Jt v_Mjj ^LSsJl 

♦* *♦ 

Jr 0 J J' <-Jj->^> ^ •*L*-* jM Ji <>* 

jJls* ^Ul*-!! i^jLLj 0j 3 tiLta J jj>c-J 

♦♦ ** 

JJj ol>y Jl cPj^ 

:<sU 2 Ul>»j-^J1 _ V 

jl 0 j-ftaJlj oJJjJL USj \£y. b\s lil 

3 

y? Oj-ftjJlj Obwoj jJl jv-v 2-^J p.Jaj>o ^jp i^j>-ljJl 4 ^JJ&Jl!|j 4»JwwoVl 

Oj*cjj^> jjJiS] Jp J^U^JI *ULkJl 

** •• 

oi_a ^j-^' (TjJ- JJ' fL^ 5 J-^ ^JU! cholecystokinin 

*UI jj-^ y* j-®} y^ y**^ tOwL*_oJl yo 

£-b y* ^ j-^->Jl jU ^ jJ>-l 4^>-lJ y*J IJla . Lg^-^a^J 

cr^yj^J'j secretin Jl Oj-«jj-* jl Jl Jl cPj^ Jp ,JNI 

** .. 

SjjjJl ^P Jlj JLp JNI ^ Gli Jlj Vip Jl J Gip Jlj serotonin 

*♦ ♦♦ 

Jp SJL^JI [Ste- JL jJJjj l^Ufo ^jIaJI sjucJI LjU- Jl ^jJI 

** *— 
ui 

* 

olj^j^SCo J f'LJl ya JbJ^Jl jl ji| 

^bjJ-S i y>z-y > Li olJ jjj-SCwJl i^vJ C-oLS” !^| Lol 

■lil 

p . 

.f-LJl jj-U ^ys^>- ^yi L^j>-bjl viJJJj ^lij-»s oJ^<Jl ( J AjjljjJI 


JaJJl 0 JU J^J ^^.p jJNI <v 

♦* 4 * ^ - 


oj-^>-U y> oi iS y 1*. 

•♦ *♦ 

^y^>- JjA± Lo L^U>3 t(Vl Ijyp) oLuJl ^y>\y>J\j iiJLx>t-<Jl 

^ & + A 9 / 4-^^“ Lo LfiJw^ <1 * o JLouLitJl ( ) Oj 0 \ flA Jl i i_J3 l ^ 1 A 
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CjLj J) x J ^- lj J) *Ltiol ft II 
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4_u d i t ,Af 


Sfo*. 

»•>?.. .iAsi>- ; . .jSs«Si ■■''■ *,ws f! 


HHI 

‘iflHffnnWi 


_4_ 

j s i <JU£b 

>Ulj J £ 
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6 .' "‘. V .- 1 1 y,y^> 


' nk/lfi 


.1 / - 6 _; . 

dlL^Sf: J LtS-i-l-LI I j ^ Lh 0 


_ n - 

^L3&3t_j lcj_>- A.jl fliii)'] V Sj^uaJl ^ (jlr~> > LoJLx-i t[\] L^jlj->>Lj SlLxaJi 5jj ) t ^ Jl £>jji> ^ <3 ^ j 

^jJljJI jjlifcJl liAA (jJJ jibj! uLo&j Qj j t *—*Ji Julj Sl .Lx 4.1 I tLlX, ^yujjuUl ^y'j 

S ^ jUIa ]^ ^ Ui ^ jlUJ ! LM 3 «Jl ^ J ! j^S cUoJl IJL4J £jljJl ( q . xa^l lj 

Lj^lieJl 0Ju2b 1 ~ < JlB cl^i-i dLiJlua (Jt JULjljlj . lA j-pa-i-J ^yJl 1^41^4 3^*3 

4^ JlJJ J5^ 9cAg ill^g ^y» ^Tr.Vll IdLA (O tj-ajui >l£=> * ~ < i s\usv> - <LxjljJl 

.[^T <L)5fl Oj^luJ ^ L^jiy^d cd^_ljl«. ^o^/yi 




^Idl y ys-Oid la L^aj ^sj L> 

oJ_*_dl AjUaa ^JaJc^> yjl iJsUwJl o^UJl 7 -hJ^ * 0)1 * y JJl j ca-Ulj 

** ♦♦ V - - •* 

0 ^ - <-/) aJMJI intrensic factor Jl* 1*JI ljlJb>Jl 

.^jJl Ol*o^/I <w*Lya *„aa> Jl^LaJI lift 0\jJLCbj cAiLsH f-l^^/l AjL^J ^ 

♦* 

-b~lj yjs^S £~p> yJlj Jj^ljJl jlyJlj yd yll ola L*A>J! oJ^J Od 

J b^O (l)i 4 A**lb ^ll ^a 4^v%u<3j OyOO*u^ AjIaI oJU>-!^ AjI-U ^1 

Lp^O oOaII lUd 1ft Slf\ j yLa L^-yg' j->“ J Lg-^Lg-^ 

jl*^>- ^ d*J>- Alftljl A^Nl ojOll l*| ^ I ?1 jJUj JU dJJJu 

A*.*.*/ a . * J I y_ j U » A3jJ( ^5 A*^ftljJU jS\ jA o *L l*Jl 

•• *♦ 

.(n Oj^yS>) S Ajl^tll AOIjIvJIj A-Jj>3jj^J|j 

c-j 1 oJl&j ^jI jJl oloJi lift j^Li <j I <u^HJ 

3^ ^>p Jbjj N 1JUJI >J of Lip tL^UJI jl^r ^ iljJI aJJUI 

♦♦ 

M 01 ?o%£u~Jl ®Aa Li -yjl IJl^ Ul)I colS liU ^oUjOO 

— M jr 4 ^-O - 0 jr 4 f JO vu. JO^I) olaj ^J_^v_*_jl !•./*< \_& Jojj 

:dLit> JLalj yt*Ll jjJLJl Id* ‘(••Hd>-ljJl 

pS'yi oijfc jt ^i jj j dj^i jl jjl’ jjlji no jjlo 

?Oydlj aUtyl iLjii 1 *pj&| dial 

y y^xJlj *J£ls\ Ji£. IjJ^pl yJl yajUl y y-^jJl 

pi ** 

Id* y yi'yij .fyjUIjil I ^iJL>^> d L^Jlp ,'JU> , Jl \ jl 






: Ji^a JS" y 0 jjaddaj jyjyo ly-lj ^ 

i"t *<. r ^'’s/p- s *> *, 4 ^ >'-' •>"*’ i -1 > /.< .■?>. 

^ J? ^1 (** Oj. ^-*A^=sl o’ 4-1*^ 

• ft t Aj'V 1 cO^®y2-5^ 


yJLiil ^U!l j^fei JU L5 




4)1 y]\ oLVI & X*j \X* "JS (jjj y> jl 

jh*j Jkl* J*L* j& ^ 

iSj^ ^L o >^^» */?T y2-*-> y& <^[j>xs>- ^IaJI yS^>^\ LJ jlSJ 

*> * ** 

^ j UUjI 4j ^yAyUi A ^ l g 4 -^-Lp^ 4jl^j«i3 

IiL>sJ^II (jlla.,.»jl ^j»j\^ij »UI vijUL^o 


131 


.[Vf i/ill CJ^JI \jyA *4^1* 4 JJ 

:J5U ^ > Jlij 

r is 

Uj L^Ui ^ <yj *<~*aJa jya>\ i y^j y jL^ Jsf 

. [A * £ <LNi t^Uu^l ajj-*-**] 

t + :k« -ll 

♦♦1 ♦* 

>° (*j->«-U'j ^-’L^j jt-5' f ^a. g ~ t _^Jl «-LJl jjJS 

Ljj| L4 p c La j j-<2jJ Lg-^ls^aJ L*)L>J! Vj ^ ya g J 

• *LoJl .>- Lc^s^j * . ! ! l^wwwdj aJIjjJI $\ j^JI j o>Lbj^ ^Jl 

Ip y2s*s>z}\ I.Xa jJj ! 4_uwLwj 4jU jLl>-l j*j\ y oJbt^Jl y* 

♦* 

! 4 j| ? I frw^d.) bjjbco V I^LJU ! <*i ^j'y 


.[aa cj^ji ijjj\ 4iy y 'j& y 

i$y*“^j t^L?L>^ ^1 yi j y£ L*>L>“ y 3 -*-* oj, !^L<JlaJ! i y 3 -^ j J jJL 

0^1a« ^tj-^ j ^il! J o^'ia j yC 

** 

^lj-«J! oJ-A ^JlSj pUjlII I Jj*> iJl **L<J! j 

Jj>Ul p_ij L# ip t-^JJl j*ip ^ ^-jI^>J1 Ja~i ^'oU yj^j 

l^JU iijj' J ^ LjU ^JLJI jJUJI ^5 XL! ..Mo^UJ ^Dl 

v- ^ ^ 

aS'\Sj\^ yJuij laJjJSj 4jLi pj o^jj>-j lijJuJ ojl y° I y>-^\ 

:a iU- 


a jj— 1 ] ^ ^L)l (> ^J JUj ^>- 


rr^ 1 


.[or 



^L*laJl a^JLU (jp yrn Cy>-b>*Jl L^>~l -^j-*-* 

.^>Jl y> ULli, ^jy- cr^J ^ J>\ 

Ula JaJl^cj . lyj_> c-jL*-UI ^y jJLsJ yp wL> j_) Lo A-^L*JJl ^JjJl Jyi 
oUjJjJl yo oly>^> £y^L*-Jl ^UlaJL j-iyNl o^ySo 

c^i ^jpA? 

4jj>tj Ij *-^p ^ ^L*_l? aj^j ~llp b-pLo c_jL*JJ1 

. dJ l.^s^,-oA>- yo A-^jLi Loj 0 yJiJl o y^^l Av*/?L>JL> y^oSj ,A3 jSj AlP jl AsSjJl 

:JB ^ Uili ,>.^1 SJ Ui 

^ ... 1 1 l • -|^ C * t £ j *i^ * 3 1 ^ 1 -i^ * J 1 ^*-P r_ T ** ' 9*^^**^ 1 ^' " . * * ^ ^ ^ 1 Ij * j 

.a_wpL)JJI a-liJI j-^'j- 4 (J! <1>LJU1 ^ (ijiJ! oU_L>- 

j5iyi ji y* ^ij 4 jJLk^ luji 41 jj\ oJla 

iJj«Jl ^1 <_P~^ «Aa (>°J yt»jJl £-yJl ^ i_jUU! jlyL 

J\ y 4>jJ' a ^ ^ « r * ^ ^ h ^•~^' ♦* ♦ 

i,_^» ./^ i A-5-33 djL) L aj 

4 *♦ ♦• ♦* V 

.oUUl 


^jlJJI Lt)\J>“ Ails' ^JyJ oLtyJl oJ_a j^sso .La 


AoL^S O^LpISj yo Lg_iii y Loj A*w2-*Jl oL~SL*^xJlj oljLJl oSa ^Jo 

. AuU yo Asi y AjJjJl AjL>tl^Nl ii-USSj Ayy- 

^ «* 


^jJzju yo ^yLu j_JLP LoNij oJ-jcoJI yj y>*^j Lo,AA_p c-jUUI j!ji | « L 

U i ^ p. 

(JjLa- 3 ^L*JaJl wbj JUw j i— fl ^jgj>t-lj <— jLjJLJI ^ J-AJ C 4_v2^oL>J| J ii^UJl 

.frUJlj ^jj^j^s]\ otj;4i cr* ^ i ^y^’~ 

^jj j^JL^Jl aiLo <LoL*JJl iJLiJl j jJu (— jL*JJI ' AJaJl 

^1 (Y) _ UJl . Jy>^ .yi ^ L$yr^ y kallikren 

^JlJJI J\ ^LalJJl Ajj^ojJl ^Lp/NI yi Bradykinin jySj}\jS\ 5iL« 

aL>JI ^1 j^JJ ^^"5 jJl j-LaoJI jj> ^»jJl jl L*jj -L^j ^>jJI a^jLaUI 

L!!jlJ y) Jy 4j>“L^xJ Lo^ La yiL<i^- l ^ * a J^^A— iJl Lj^L?*“ LaJJ>-L^ 

.^L^NI JUL a aL>JI ^1 a-oJI 2>b ILlS l*Ai>*j* ( cJ^\ ^1 v» $ 



^j-*-USlj 4 ->LUj j yj c-jLuJJt ^Ji 4iU^)/L 

y^ AjuLpV I A^-oS jJ (jjJJl ya ^LS-pVl oJUk 4 i lia t ^y±j>xJ 

*• 

** 

.Ix^- l^Ju^ Ijo 

p-X >^_) aJL* 3 Ujy- s\y ^lj_^J! j yl*_Ul ^jjl>x-j 

yjj^rs-^ ^lj-<Jl OwLa ya . 1 m yUy>Jl jljj>- Lg-L* Oj!>Cj yJl oLj yjl 

j# J5( * \ 2 ** 

LoU> 3 Ua-^J 1$1US J ^UJaJl LUj Sj-<JI OwLa ^Ja>J US . y^L^jJi]\j 

p—iJl y?\y I y* °j-^j oU-^^l y>*-> y~-*-vS ^yJl y^Jl jJlSS j j_*jJ 

. 4jjUJl j*SlyJl JiSj 4jJU> AyU* ^U^U ^Ip yUUl y yxj US . yyyJl 
sM yyVl yjUJtS ^UUI ^i*ycj ^jlJI ^jJL-Vl IJL^ 

4 •o^lU ' 1 o - 0 °-'-^j ^ ^ ijJI y (*— 

JjjJlj SJu^JI Uj>“ ^Jl aJU^JI j| j^Jl <-~S j J\ yyS\ jJ 

tijUJl ^^iap! jl oJj yij t^JUl t&JLi*; ^. i '.-.i-i I vi.^ I ^ ^.<.*.<^?J aJV ol*Ul 

p 

(S-^ yy^L*Jl 0 j^ 3 jj-& j-^j 1 4 Ja « m > 1 y_S y yp o jSS y^SSl 

:^U]I jpJl iyS\ yU^S/l y JjwUJl 

glu - gly - pro - trp - leu - glu - glu - glu - glu - glu - Ala - Tyr - gly- Trp - Met - 
Asp - Phe - NH 2 

Sj-<Jl ya J^S ^J_P ya .y U^-Vl OwLa ya JS ySy 

S^<Jl y aUp y UJ y\*~* yyL^L lS-*j OJu>Sl yJl y?U*Jl j 

»» 

4^jL?- oIavS oli Silo cJL*J>ri i^y^\ oUj^>jj^J!j 


; o jljc^JI 


Jj** c **4 a* 




.[AA il'yi 6JJ^] (J^ (_£*A^ ^Ull 

f-Lis^l j oLJjJl Ajw^Jl j (_> j-Jl jLJ! lJm>j jj*Jl IJl& j_*_i 

4tl 

C4j*>U" ya Uj UvUI ^ jj UJj U 

^ 4 J^l ^ g ^ Lp O-^yJl yo t^-jy 

SyJl 4J0JU y$Sj Ui>Jl ^y c ^Xyiij J^UJi ^ ^JjJlSj 

S/Iji! JIUj ylj y» y&^j ^y>Jl Aj JJaUl y J^Uo yl y cy)/L 

;jjiaJlJcoj J^jjiU jj^aly- cSiil ya Ig^P SJLijj ciiJcSt^ oiLi 


‘i f S s 


nr 





> "A A" '> A' T ^ -f . 

^ eS-U % jz a ill <_S 

] 4 <3 J 5 p-'" >4>'-^ jjui-jtf p 5 . cS>=r 0^ 4 4 (J-^ <-^f4 

• [ *\ _ A 1 t ^j>xJl 

Jl 5 ^»Lol <w3 ^-s^SC«J 4j 1 Nl dd>dl <C>o djjd ^^3^ dlj 

:oJip 9 


. [ \ * AjNI l. Jff U 


] 4i? j* 3iJ 


:Jjii <uU- j 4)1 4 ojjj Ij-*^- 
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jj j£4> <j 4^4^' J? ^ oo3i cjk- 4^ (3^- 

c[^ AjN I OjJ^Al] 


y > 4"^ y !»/ / X 

• -^T . -< T . ) . I * . 


:JUi<Jl ^~Sdl d^j 


j>M * £* ^T ^ J3i A '->>: #> 

^dd J^d ^3>J ire* * gc-ff gj> y ^ fe <^1> fe ^°-d 

.[A _ 1 oLNl t S^] 

i^UI ( jJL>* ^ ^diplj { j ^ dl UAp 

5 i® u-dit jE. & j£=S juV6 osiiit $3 
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. [o A ajNI t jitc- oj^-* 1 ] 4o£& 



*♦ 


y* f. £ 

kx*J>jZ*j p|ji]| AlJ ^Aj CA^ols f -\ jl OjJJl t-l^SLu oJLP jSc*J I 

.(*o . a _ rv j^o jsy\ s jy ji j «ji*ji ^iu- 

** ♦* 

p 

0^0^' • clr 4 J jjL<w>xJl j j-aj 

•* 

p 

lipase j_~j^>Ulj amylase j-JL-a^lj chymotripsin jJ j_o_;_£J I j tripsin 

kallikrein elastase j colipase u-J ji^J \j 

•* 

yASyyJ\j L5 ^5jjjjJlj ribonuclease y y>\ J I j carboxypetidase y^P-y 

ajUUJI il^Jl is 15 oJu ^ jiJ . U^-pj deoxyribonuclease 

yLJJl od^ ^ ^jo . 4 j j\ j\ L <cj ^Jl 

J*>\i- ^ ^ IpJ-^ <_^i Lpi'-fi <>> 0^' C5^' 

♦♦ ♦* «* 

t i ^ ».A— 5 1 j !j c & Ij^o *y I 1 y L^j>cJ i jyJKJ ^_x>wwvJl 1 jl 

^»Lol jjJLaj dUdjj 


9r £ 


oJ-p oU j j-^i j»-^i (_$-Lp ^Lp ^a/Ij j-SoJl ^ ji5>o L5 

oli j_>3jj_^J| o^La . /%— s^— gJl 4-J^-P ^3 iijLJLJ 'y ^^-Aj AjJl 

1 *♦ I 

Jj-Ajto JJl j jSlS" j-L*Jlj ^dJl ijp j^wJl 4^-vJ pj iLo (_£jJl ^j-J j~J>l 

Lj 4_^Li^a Lg_j Li ^ * /? I j_^JwJ| J^L-JLj ^ J>r_) l5^ 

*♦ *♦ 

'\tj£ LS* <y 6 Mj 
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h ~ 


6J-UOAUJ 







<JLlsjJ! pLcoVI <j!jj 
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cjLjjjj%D!j pUJI ^Lljl 
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a^JI 4 ■ ^ j A ai 
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d_i_a ,Ms aJjV I 4*C i ,^i H 
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<L»-eSj^-aJI ( J-al ^*JI 

1 j A >ji" . 4 a . At ^ II jjl_a_^JI 

sjLq^ v&gi d a ^ > a ii .it is-^c yi 

U$_aL cck-pz 


aJ a ~^J} A c^Ljj^a iJJ d , -^ij -v a! 1 tii^ojl ^Jl > Q~ i ■>! 3^ 
UL^U. jl 


■ VV _ SjfL* 

* * 

Dj . jj 1 l £. ^jJlj^/I ojjX, l (j ~'t A—. ^ Jj. *~~" > ' LjJ jlo LaLa fl a (_£ jj dLj^jLaJl Oj j-uaJ' t _ r ^ 

L$jj \JuUi dLpiuiiJl Oj^Dl Lol il^jjuLJ L _ y jJl v ^Ijj^zauuiJt L^LitJl £39jl tS jj (JsaxujJt 

i£j J> t Cj^Lu^u _^>- 3 < ~~ > ; ^' t_yLc ^AaJfcjLgJt CjIjjJiaJIj \( j~» \ ji^>C J 14334^-1 d. frt ^— > t 4 _^>OjAj 4 _xL>> 

j^JaljL^ .jljiiyij (jJLC ^“t jj '< y tl ^jbjjtj jjylJl J-o1^jl)I Dj j ) i ^> I t (JjLml ^j-o ^ j ^_ < . ! t d^>»LiJl 

^iiDl tJL^j 


m 




:<Lxd-4jJl ^ 

'^y j' W-* 1 <ijd ol L* 

^U~> jS\j^J\ Owl* A^> jj Ajli oijjl y J C<u~£j. _^l3 <LPlo ^y 

♦♦ ♦♦ 

•aJL-,^JI aLaJI ^y Vagus j*. ^Jl jSl y 4.. ., ^? , P 

jJLkd jj5juJl ^p wiP *2\Lm i&U- ap^j jlkJ j%JI 6 i* 

f, 
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/ ♦ ♦* •— ^ ** ♦ *♦ « 'd ♦» « 
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^xk!a*J 1 A~jL*Jl ^3 d> j-JU jdba ^Aj Aald jJl od Jd JUJI adA 

♦» *♦ 

.cjNUJI ja 

105 j*w5sJ>Jl JjJlaOl A^aJdp ^Lal bcdL>*j N J-Ada ^iilj (Jf-bdil 
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^^3 ^gjlj a a/p \ \ j^SsJI L^ I i c$^ ^ 

# p t 

Ijjj y^l 1^-* y-*-L • gamaglobulin yJ^jJLpLlSlJlj albumin yajJNl 
oU_>Jl) oLj yUlj p_Jl yJl xj> ( _ r o-s A fJl jlf^Jl y ^LsjJ! y Lw~^j 

J*— tr^ oJ-*-0-!l (_j-J jJs> J_i-J_> ( yjl (A_^r_Jt>! jjl 

y dliS j^J-j iJljjJl oUJL~cJl j*_JI y - J \jJ 'jiCJl J (JlJj-iLjJI) 

tCiljLiJjjuJl ^jJu^aj _ V 

Ails' y-> y L&j^j y>j cL-Jjy (W) -L-SJl L*>U>- 

yyJl frbj y a^L-SM iJJl ^jJl yyjSM a^L^j ydJ , ■-■>. II 

XiUl l;^Ai>- }jk*i Ui’ .eL^Ai- y AJi- J5 c_~Sy y J-^dj J-*J 
<u-f« aJ^U- ^>- jJUJl aJJ J5j 1 ^JJl alphaglobulin yJyjjlpUNl yjiob 

•(*— a>JI y jlSla ^1 y yy J^j y ^UjJl 

•l> ti' aJS jj yJl J^c . 31 J^lyj Urea aJjJI JlSUI L5 

prothrombin yyjyj^lj fibrinogen yyyyjliJl J_«lyj| sJus -_j>! 

.U^-N U^Sb y"L- yJl J^lyJ! y Uyj 

*♦ *♦ ^ 


y wbyji ^bjL yj ^yj cyojJMJ p_^>Jl yb>- jby LjJLXp 

._yj| jyjysj y~Sj jaIiIIj yyjjJiVlS cjU 

£. 

y*J?^ y -^SUl L*>U- oUyjyJl edA yy 

y jL-u^l £y3 y-3 y~>Jl y^j <3jy-^ j yyJ 

^j /s a d _ o Laj_lp yj^jJl li_& ^Ll>I .iby L-S • 4_a_A 1 ^oJl a_L>- p-lilj iJ j o b l l 

yljjjJl ItAjJl oM yj ^jJl l»J% y oncotic pressure yyJ! 

** ' *• +* 

4j^L>tj H\S L^-pIjjIj (jl o jS$ jJj>sj . (^JlII J a • 

^-J-a>-P Lg-tLi ^L-SsJi ^3 C-jLLoj jJl A-pLw^ jr-^o i k.*S Ul 

. L^>- jJJ (j ykjl xixd! 



uJ^Lola/l — V 

j jJlp JL, J>\ LgJ ^U co^/I co jj ^5wJl j^SlSl wb~L> 

*♦ 

^UjJI j iwJLflJlS" SSUaJJ jS^£>-oS A-wlp wLO*j ^lll f-LvipNl 

L^5 .ojL-~wU ^j^JL 5 frUi-pS/l eXgJ oL^5j 

Os bjj .Si 15 Sjj^j> J l L^LJU~p ^5Lw«Jl !*L* wOSCJl L*>U>* 

♦♦ 

Ji-b J y>cs^> LfiU Sj>- 1>- ci oLjiwJl ^ o <u*5 f-U^S/l 

. 4-J| 4j>-L>cJI Ju^ AjiijwJ x5\Jl aJjj>i^s3 j5w< ^J| oilil 

Ula jl 53I U*>b- aLs-s/sJ^ *bilj ^j-*^>Jlj ^L^Jl oNb- ^ j 

\ ** *+ ** 

& yl *** 

if if y f <Jl ‘dy^j s-vS’^Jl _f^\ 

.^Uipij L*>U- 


:Q i^AjJl <«t — t 

i it 

j^kj Lo j l )jj&5 ^i| o^lj^iwJl ^^2jliJl O-^J! (J^^j 

.ajIjlJI ^JLo! JlUJI 

lipoproteins iLaJuL>*_<»Jl ky^Jj jJl j j_&jJl J-.SCJI L>*>L?- ^-Lj L»J> 

Juiai ^ ^J- 1 -^ 

JL>Oli SjL^i jJl *L*-*Nl ^1 ^gjl jk * 0 1 1 JiLJl £-* Ojl jA^/7, S' 

^Jl j^kJ (K-E-d-A) <^5 yJl AOjfcjJI S^iJuJl J j^jJL 

^ p p 

^ *1*^^! j5Loj ^j_! o Jw& jj^ t*l*-*Nl jl*^>- _^-p 

^j/2-Aj j_pbj *y~+j * j-^Jl 

jb yj t A j J O p S-*^b>“ ouJlj j-^Uilj oU^loiJl 

JUi?S/l j-<J lo-^ U5 tD Sili JJs-p oIjJpSM e^Uj ^UajJl 

AJli E jj-P l»l .p-^Ua_P jjjL^jiJlj A-w^5 

S-j 0*15 1 ^-*-j>tJl ^IjLj^ ^j~a tf-L^-Jlj Jl_>-jJl O j , * &J >- 

^bNlj ( 4 -wwws^Jl oj_g_o]l) oUl b>5 

♦♦ 

i£jjyJ> K Lol . oUiL^^J A^i j& SI^JI ^-w^j li-& 

Silii^Jl jHiidl J^ol ^ a» y> -^531 Cr> ir°J 

-L i *.:ll cU si a ajJl ^07 i Lo-L-I I 1 O , jJt 



high density yS ' bJu ijjkjJl oLJ Jjr Jl xjJl L jG- U 5 

erf-® c 4 _*Jlj J*>L>JIj ojjJl *_j j L$_JI JJjl < _ 5r xJl lipoproteins 

♦* 

l)1 aJ (_£dJl j L^J I ^wAJI ^3 ^ 

. I ^j_p ^jJl j^px. js^*> ciiJjjj tL^jilv23 4 j^»wL!I -‘Ujpj^I 

a1v2_p ^xJl a!L>-LJI ^j! ^J jl ajU?)/I oJL& o*L>- bU 

♦* ♦♦ 

.AjL?xj ^ 5 ^ (oliaJj>Jl) oULLl^^L 4 jLs^P>U A-m^ J& ^j#-) j^Jl ^ » 

Jiwj ^ ^ ojlviJl Oj^jJl Ji Ub 

♦♦ 

L _ 5 ^dl (L-^P^-p) iw3jiaJl O J^J ld_& ^j-P •J w ‘°^ 

^-3j^ Jl L^jli tLLajJl ^j| AjL/?)/I 0 *L>- ISJ La | 

. oljJ-iJl ^3 c- LL>tJj 



Jj^^JjiL!! £» y£ y}\ aJLp a^jJI oLwJj^Jl oJla Jj>Jb jl ji*_, 

L^i ^ jtJ Ajj^jjJl <LpjVl jl^j>- ^ L^-LuJj tJj^jJl ^y> o^_P j jUaJi 

•jLr" £° ^ ti^Jl -^1 

AjJ^iL!! aJjLJI JU_pI j-alSLSl jU^p^t ^jUJl iS}i}^ odi^M Jjh 
AijJl i — daj^'V (J-^ J ^ jL*~S/ 1 ^/2_*JL Lg , aA^ j ^-d/Lp^l ^_ajU 9j JJ^IjLI ^_£JLoj 

*L^p| ^5 JW2-P J5 jl ?Jjd->Jl Idjk ^3 AJfcLjudi 

♦♦ 

^U^-pMJ jl j JLl*«> J-*j JbLxoj A^wiJ L^-> ^jJL ^dl ^lg-JL 

^ — pLjuJI ^->t-dl ld_& ^_Lp ,+. ^ x 2 1 La ^3 o^-<>^Lax-3 a S jjLJCwo aJ^J L>Ld^Jlj 

' %♦ 

oLw>dl f-Ldl L^ddLjXj jjwo jbjj J J jl LjLidl oJ-^J (_)-* J ?jjxLi-<Jl 

•^'ji J * jr* o "A 3 V^-^' 

?i— >! jJa-j> k yij 

5^1 ^Jl ^ Jbji *y ^Jlj ywaJl ^ v>LuJl LjUJl oJl^J ^ La 

jtf ~ ** 

^dLL <jl jl aXj l^ > Jj>- jj L)l CjLj j5 Lwa AjcvSj ^j_p L^-Lo 

j! ^ ?j^d^ jl^pi id^ j* j\ jju, j^j 

jlXa l . ^ lg a > - o3jjj Lg->jj-J- ^rd^J d^>L>cJl oJL^J 

^ L^j (JLL L>^-a 




4<mO 



Vi ^3 j^l>ji jJLkJi ou ^jiiJi Vi 

j <u>-Lp j jJUJI 4^Ja_P ^_p J^JLjcJI 4_*JUl 4 jj_*^ 2_*J| oJlA 

> * 

J-j o| oLw>cj| A-w ^-Lp LjV->«JI Ow\_As (j 1 UwHjL^j ?4-PlJulj 

IjJl j U L-UI >x>u ol L*L» > -I ^3 jl>tp^/l A^-^l Juo ,JJL*j JlA 

C^Lu- (j! -Uj JIaj Ja J 9^-UIj J^Jl VLM>- J* dy>y„ j jkS^J 

£ ^ 

4UJI ^ ^ Ua^l Lt>- jl 4)1 ip ijljJl jUpNl oil 

+• *+ 

U j$&> ^Js* *Ulj cUiaJl LgJ^i) *IjlJI J* j**i I Ji*5 ^Vj-A ^JJu ?^UJVl jl 

♦* 

♦ J^A>cL<>J| ^JiLa tljl>Lw*l jL<>j>tJ| Jio5 ^1 cj 


aJaA v < \t ?\<\' *>\' \' < > w * vl *>\' < > -T x J » \i */i\ 

\l Oj*hr~i V JaU pij 1^7 OJv>fnl V UJP1 (>AJ 1^7 o>$i^ V <— >jk 

.[W<\ i/tfl 5j j— .] J* vil|)jl ^ Jf 


: JjUJ! j ojjtJl v— ’j <J jJj s-'y^g J 


bl bj L$i*i i>*J _/>*;' <>»-* <jj jj^>*} jP*W 

.[W iAll tfUAll Sjj-] 44^-5^: 

toUx.aUxflU o^j^i ^j-Luajj vjyuouii _ o 

V_*jJl ol^L^I ^UajL.'y Juiai ^1 JJJ JJ Up! jJJ 

(_^-j [K-E-D-A] oL^^LujaJl dLL" ^3 0 jj^ oS/l ^ t^l ^L)l 

. Al>-L>- < — wwvj>c j 4jall>t^jl ^w>Jl L>V^j ^U^pV Lg-«JLiJ oUVi- 

jj-y .^w^S'^-oJl — «a_*j>- ^J l o^^>^<iJl ,-X^SsJl j*s.Aj Lg-S' 

<u_>eJl oLl^LuaJI oJ-A 4 j ^ j-5j ^uJl j-^-$sJI ^ j-^>Jl jjJiJl ^yo ^L-SsJl a-^-aI 
oLL»_*Jl ^y-o^r iijLUj j*_^Jl L*Aj- ^-~5 y ^^Jlj 

iiLS < — y ^3 ^L.1 j */? ^ mS . 1^15 ajL>tJI ^3 ajj-^>JI 

♦* *♦ ^ ^ ♦♦ 
p im p 

«-bl <Jii oL^LlJJI j ^oj tp-^vj>Jl ( jJLo-i*-) oLo-jJjI 

p 

Aj ^ ..a / 3 -^J 1^ f'Ls^-P'Vl J \si */? ) J Ij^UJI ye^S^J dl-li-A-)^ t L^>sL^>5 

. *[*~*J>- 



L5 . 


tjAibjJi 4 -Cl \ u~> _ 1 

K _ iJ ^^L^iJl { j^\^3s^a\ ^ L**L-I Ijj^ wUSvJl Ll>I j Lo-S” 

♦* 

£■ ^ ^ f 1 . 

4_LaL*_*i <_jUI j Ujj ^j_> 3 bi^-L bJJS J-*j 

^jLlJI jjj>tJl Jwa|j_P ^ ^*-^1 ^bJl 

** > 

J-*J ‘<-l?^' J-aLp ^uSUl v 5 ^ U5 ,^-juL^Jlj ^LwvJl^ 

;S J} - 

^L LJp ^JlJI y*j ^ll!l J^jJI J^Lpj ‘.fibrinogen 

J^lj-p j»_aI y oM^UJl (1)1 1 a y>-i -yyyjji-^ 

y^ 3 jr^ cp^'j y^'j y^ 1 J^>Lp ^yy -l£)I 

.kininogen ^^^JlSblj perkallekrine ^^Jl5^Jlj 

JbLbo J^5sJl c_Aiij b-U-p ^ lgp*y I ^Jl*Jl ^|j-)lj ^j-L>Jl apjj bJ 

bLSba J5 ^ u>yM ^wsjj oL^Jlj bb^Jlj L ys^yJ\ ^b^3 <.J^t5 

,JJj>cJl Ibjfc A>tJo <U>b w\ij ^5 

l5 _Lp jboNI jc-pj 5j^ oj_xJl oLjL^jJNL) 4joU^I jj-p c-S_Ll> 

La J^Sb Ulp lg«>o 4_S % ^b>- (j-ib>Jl i)\ b^jj .bJjj>t-Sbl oLj^Jl<JI 

♦♦ 

4j^a USbb>- LJ jJLp j-abLy La j-^>«Jl ^JLaJj 4 JL>i^a» ^ ^ C *bLb>- 

Jl p 

^c_IvJiiSlj j-<Jl i^y* bx^>jLp^aj bJj-ipj Lbbsl ia*>L»j b^a^>L» 

• J>L>sjNlj 

tSjUaJl (j-43 ^ j^aJt |j -4 fua^til _ V 


JlJL>cJIj iSjJl blip aJL^ _ <£jy>- oLLp Jbb>- {y> ~tX)l 
L^j>-jJaj t4jLaL>- 4-la-wwvo ^1 jjo ^jj_ LgJ iS^bjaJl (Jj-*jLa (JUajb 

^j-a jj ^j-a JLibl jjJ>c-> ^jL>- 

J*J t5lwJi iJU- iJUi Ajj^I J\ l$}'y>zjj SjUill UjUl JjjJ IfJjl^o yJl 
• i ^ ^ J ) ** ^ ^ ‘i^ * I ^ Ls ^ - P 1 ! Ig 

*♦ ♦♦ 

IS t^ljjJl jl5b X^LU *-Ja.*Jl jj^bl lb^5 bj^ 

♦♦ ’ 

~-" a p 

.j>H\ jl>cJL 4j j) +,2>*J I Lo^*a^>“L ^^3 

ui J!i p, 

Lg_La <uJaJl ojwXix-^Jl ^1 J-<JI jl ^-^1 JL-SCJ l LwsJj>tJ 4 _^wlj2j 

. A3 15 ^j^_^vJlj ojl^aJl AjJlp^I (j-^J bb*“^blj J !l A^^lall 



JLc^aJl jJJ _ A 


J-5 ^ I ( JS' ^UjJl ^3 A-v2_v2. :>w> S_> J^>- j-s^LLP Ju5vJl ^ jJL>iu 


4^u^Ow4*Jl yJi Oj \ ^ ^3 wL<mvv^t^o . |>-o^Lp 

Interleukin ^5 j^j \ j cytokines ^1 Kupffer cells 

^ ♦* 

L ^i\ oL^j^iJlj ^3 SfUi ^Jl olj^Jl L 

" ^ ' — ' v TT " 

J-L>JLj jiLoo ^^Jlj 4^->tjJlj ^j^sl A^w>r k^sJl ^LijJl j?j,la.->- j j^p OJ^LoJ 

Lg-fljjJiP 0 »sAa^i ^ ^~<>cJl 7 ^3— * > Lj^ 3 Lofc o j00C0>Jl SjjbuJJl jJL*Jl ^3j 

" ♦* 

. 4j^ijJl ojj-Ul ^Jl 

J-vaj L^l^JL y*-ij£ U'^U- cLLiJ y-\ 4^?-U y* j I JL* 

•f-^' Jrijb y> l$J| 

4-«jlJL« ^3 4 ., <-? . /? 4 ^pLx^J| C->LwOJ jJi\ yizjij JLisJl » ’■ i L»_S' 

f-lOS/l 0i 4 jjI yua. J! ijJNl oLjj^Jl eJla> iw~4>Jj ^1 

.4jibkj! 4jjUJ! j*-ol^>Jl y>j L y>\y % )I\ j J. ^ 1^4>cJ 


tJJbtajj) dlu^L>» _ *\ 


^-fj cP^ u-M 

/v^ 7C C 4JlLx5 ,* w0 


P 4*i 


J> cP 


Lo 



t* 


JLiCJl 


?l i ^w»U 


J j o^Jl oUjI ^l^r^l 0 J 1 & ^ly>Jl 

» SJ j^uJIj aSc^oJI f-l^>-Nl ^3 ojo 

0 O" l5 -'- p -^-*^*0 lt’ 3 ' <AP Cr* J-^J' '>M-i £_' j-^O' 

OLjmJI I^La (^«AJl 4jbl ol ^JLil j*_Lp jt-J L*_> 

. 4..ajL*^JI I^^Li ^jI ^J l 

f-j->«Jl jLq^^4» j C 43 L_S" <LoL^o JL^O-wsa.-wwo 4j| ^Ju ^a 1 Jufc 

. L^-a^aj *0j <ooj!a>JI oU^LijJl 

^-*,^*44.1 ^_ >w»^aJ I (V o) ^Ls-s/? jl o5lJ jlaJ 

^1 ^Ju53l ^_J| ^ iuJI J (To) J| o^ sli^Jl ^Lo ^ V L^S/I 

J^LSCJl j_v2-*JL o^j^^JI aL^JI Si 15 jL>rJl { X& ojoli o^5oOa» S^Jo>, 



L& y jjj j yJl Si 15* y> ^loo^l y^li c 5 ^ ® j*^ Oj-Soa*> 

. *UpSJ 

S^>^Jl LgJjJii 4ju \ jJl A^SUl L*>Li- 4j^ol5sJl aLaJ-<iJ! oly>s-*-*Jl y* 

#♦ 

JiLij ^jJI j! jJSouJi ^Apj Lg— 

j>. ^jj-U! J^JI IJla Js- jl£J| .^USl 

cAijLi i> j i j <U5Lij <uj>^ ^ Lx-Jsj ^UlfT Ij-^p j-4-^l i*-Jij Jju x«4j 

" t T s . 

•Jr^' .A' ye* <y J- 10 - lX" 

f' p 

iS^ tO^^SlSI 

oJU-Aj cJl5 0|j Cj*S-^l I jU 4 ji*-T 3JLP oUxjj oL>*)Li- y> ^La XOj-o-> 

o j^iS' lj*}Li- ^^vJJLwjJ yXJLil ^L*Jl ojOJO j) AJOli ^S'j^jj yL^xx*A> cL&^ap 

.Jl^^iJijJl l$!bl yj Lfo^yj y L^p J-^Vl ji? 

*♦ *• ** 

p ^ 

j) ^ * ]| lijfe ^jJL jl JjfciuJl yo <j-~^l ?^Utj*JI y \X* ( j-^-J T 

y>tj>cJi IJl^j j^J £jI ^J l Ii-L^jj oJj 2^-<>J1 0 cJb^-P^I oA^-> ^ * )i *Jl 

J u ^ J-531 jl <JulJ <1)1 Li^ JjS>-L<Jl 

L^ 2 jI Jj^JuJi yo ^Jt ?Jais yOl ( £ - VO J*>L>- 4-L£Lx j 

1 O I O^^ ^yo y-^^l "tf y^° AjA^tJl A*^JI 

^ui 




L5^ 


ui 




Jlo LoJllp j-<oJl y LxLiL ^byo ol J^o^JI 

?<J 4l)l o j oi 

yJJl b y« Njj . J!^Ua-p!AJ ^ 5 -gJ^I ^L^Xi-^^l y« 4 j| 

J-*J ^ (*-j 

i ^.uJi yj' ol ^1 j-v 2 ^j O j-^pj lijO_; ^J-S-P 0 ^-$CU 

?ooJL>JI 


oyt. 


" / ✓ x ”*»>> > Tf .i, S' \\' x 'f y " i^ 

.[0 V^l ij>-] 4oj-0 -fA S^i '~^> AUi U 

}l>^y\ oU I jSj& JlPJI L^U- ^UVl jJj! JJb jJ 

. pi Jbl oJOti lo (_^Jlil p|Jb^l/l_j Aj»jI jJl ^1 ojJill j»_gJ aIaJ^JI 

P P 

^lx^»Ow*>> bo Li JiOsJl 4->tXJ Lo«o o Ap-Ij o^L« ^1 a>-I^ y^° ^*101 Lo jl 



t-Oji jJj .Ajji'ill v,A« y I J~S \j~>- yJl oM'y I y JbJbdl ^ 

aJ J^15 ^1 Ltli ju 5CJ\ Ip^ yjl it j^Jl Ails' <1)1 

jj^j l«jwu ^ o a y>Jtj o j— j frUa'ytj Ajit . ..(^ tt j o s y v yi \j> 

s* 

^U>cj>Jl <L3 ^5 L>jJJw« jj&j O O X X Y * ) ^j_P wUSsJl 

p ^ 

jJ^aj (jl OjP y jlijj frjj-f; yj> <J^~! u^' cf^' a?® _rT^ 

*♦ 

^-Pj-> Nj C(JU*_*J| aJ coNNl j Sj-$J»-S/I 

f. - u, 

. Aj ^yL-b^y I jl ASIjil UJlc- jJUcJ CAXjl sS->jJj JJ (jl j~>iJt 

AJW2J ^-b*^ *y x5Ul t^ill^o y)l AitiaJl (l)li <.<_£ y-l Ay^ y j tlJu a 

J- 4 j^~->, f - L r~*J cr® t>* bjLaly 

** *♦ 1 0 

4a L>r_*/a_) 4jl 4 .J L LgJUbL^-j OwLwAj A_*_qJ ttJ^LL>j ^JJl 

4)1 oj^LLj AjU Jl A-*wL ^ j-s^2d oL 5 4AiUaJl oJjb AlP Ijvs^^p- tjjj ..HjjuJ 

^ p ^ s 

LI Lai . J^-Jl ^j^-i 4 Li? oL*)L>- ^cjy>- La ^ A^i_-_JLa j 

li-A J-a Ljj>- jJ>L Llj ^Lajj jJLs-^ 4U J J-P aSLUI Ll*J j 

p p 

wUSvJl j^S^J Lo-Lo C L^wwAj A*^wJL Aj>-Luj oU aLL ^1 AjL^J j\ 

jJI J AlJj ^1 Aj2^2j LJ-^J-al (j} ( ^j-a Lg-wJj <oL**Jl A~<>^Jl P-UapL 

Hjl j\ jJUi 

oLjJI |J-A ^jLj L)l I Y<Uil j j-Xj 4»w<iA^I ^jLaj>cJI oJj& ^Ja ^ 7 Ni 

Ai^Ls^a ii Jji 4j l_P ^ ( a ^- , ° L^ 3 J ~U5sJl L^)L>tJ J-AXoJ! 

uj 

U JS - (jj :JjiJ yJl (i-Ua: Jaj S' o jJi^JUJl j o ^j^L<iJl ^^PhAj 

La ^L> i ^^ > ~ J A^jL JL>-jl Jl5 £r\a **> ^JLp ^Jj 

aJIj ^^a 4)1 ol jk^Jl Jl ol J Y^jJIj JLi^lj Jl ^ oJL 

A^_Ji_*Jl SjwLSJLj^ ^^LLLaY^LSl JuJL) ^w%jo (^JJl j j),.^..aJI jjJL>Jl 

(_^^J Aj 4)1 ^ 4a ■ -■ > jL>t-pt aJI .aIaJ^JI A^«^>tj|^ 

:4LU1! 


.[or tfi\ ;cJwoi 5j^] ^ ^ f4«J by! j£. tij ^li^' J, l^J* 




: ^JU)I ^U3! Jlij 


. [T 1 . T * jbNUolijIoJI ij^.] 45j.’-b yil ^C_ll * c^jiU CbC ^jV’” J, # 



<y 3* 


_ r , _ // •'/T? /.i'T >*? ''<> ,✓' 

.[O 4 jM| ojj^j] ^ ^1 £-"^ A^\ ^jrU~ l*' 


4 j U 1 JLi^wijJ I I o^a»a ^-*^>cJi ^-si-^Jl ^i 4 i.»i^^T i-LtfJ 

Vj^aj UL^jI^ aj ^y*y^ ^-SL*->j aJI>c^a> 
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*» «* 

.^£=3 ^xlJl ^litjJl a j nr>^ll AjditJl ^‘“y- 


r ^\ J A. Vtei-ai^ ^- ^ J • 4 b«>t-wbll |^ 3 lj 2 Jb LflJ-bP 

U 4^1 jLJ jlku^ Uswi^p tjiS*! jl cJ^i (^y 3 0*0 ^j. L y?j^uJ! 

•• 

;5? 

* L; « /? * Jl 4 jL^_JI jLijo^l ^lp !j.}li C^jL ^ LbsJ L 0 

o ^JJ ^ i*jliSl ( a.aaa. ^ .^lI I 4 ^i>J 0 0 j r ^„*j| J^vvc>J! 4 -ivaxLJl 

• (H ojj^?) action potential JL ^Jb U IJlaj .^j^Jl ^UjJJ ^yLUJl 


bLp *~4 4 m « /? * J 1 4_J_?xJL 4Ja^>t^Jl 4 j w>tl-wwJ| Jbi 9 iJl ihlJLLJiJb 

L<J| 4^_pLjJJ| 0 j^Li Jl ^ 4JbJj>- ^JlSI ^pLojJl i, • U 

♦• ** W 4 

)j^2 . jJl y* illl^Jl) jlyJl Jiyi oL-L^^L 

.(o'! ^y-LojJl 0 j..,tf^Jl Jl (Us^^mJI) 


YU 



jj SJllwJI o ^U jJI J-L>o ol 

o ji!l L*)U>- ^Jl 4-^pLojJ( o ^L- jaJL> 4-Loj>t^Jl L^jIjLj apU>jJI ojJLJLU a^S*jj>iJI 

jS* AP-LajJl ^JJ L&jjwb 

<U ys\ ^lll ^1^-<JU ^ jiJ Q*)l y?*Jlj cJI^Nl ApL>Hl u-jLs^-P^II 

,(0* _ 1 ^ O^^-^J!) UJui^j 

♦* ♦ 


— A-Jl J JLJO A-JU l5 Jl^o (£ _ Y) Owbl^iJl o^Lfc pJL> 

ap L gJ^l^j N aJLJ>~ apj-^ Ifjl .(ioLlil ‘w-iJl ^jA I 

++ 

• 9“ Lr^)«>«vsi j , ^ 

++ 

i i jJaJl < . ^ ^ o-La j <*bp ^ 

1 ■ ■ ■ ,/»c. Lv5sjC^o bJ ^ .la» Jl (jJUxJl jji -Lis t j_u^2jj jl c_-j^a1I 

^UjJI ji--d! ^11 o-UJl OjP <y ^j-bJ' J> fU> 

ijji s-lj^-l ^ JjJJ ; t <j-* ^*>bj>- <y> 

.J^lj iJU ^jL* j* 

•* 

o jJLil 1>*>UJ aj ^ p-c-jJl jlsI jjJl ^LLLijJl cJ*^* - \>x& ^sj 

o jpJI L*)^- u^° <_r^ 

.(0Vj *<\ o^» cil>Sflj o^U^i! il>J jJl ^.uSlI 


*^_>- V a ) I j_La_>cJl ^jS* ^jlaJI wi-Ji 1 ld_& (( j- 0 

& 

Y) ^Xju ^jL <5 HI c^-pUjJI J^i>- J5 wo 

?• ^-oJl j-> >AJLa^_^3 jA a/? ^ JP a_L^S"Lj ,«^ — I cA^jLj — 

* iS (j* iSy^i c j 
♦* ** 


(cr^ 2 ^' b jlf>- iSy^i bJ '.!■ ? ••■•'» 



r 5 


iL*Jl 


J^lj JJxJ! ^ Llij 


a^o*5n^>“ 


^L>tjJl Jws/aJ oU (/.^^) i j r A 

. jlU a^^o LgJL&L>rJ ^sj (S-JliJI ^ <* Jj^j) 

a aiJ L^JLi^-vv^ ^JJl I«jj Lo Lg-^ oLs 



OwL Jj>- o jy*^ 4j ^3 L^j^>o jvJ ilr°J tLfcLjj^ ^jJl> La L jJ>-L 

• i , <- 3 

♦♦ 

jLiiiil Oj^? Lg-L&L>cj ^illj ^_p o^-JiSvJl j j^o 

iljLiaJi c_^w^5cJl jLgj>- AjJu>tj ^JLI jt-jiJiJl y? llj j_ot jJlj 

p p p 

Lg-L*-*jww*o I p-LoJl 1 ^-^1 ^Jl^L*-*>^ ^~*j33 <_jLlSsJI 

^-Li? Oj^j jl jL*Jl 4 j^*jI jU>xj2jI <ij Lot .^iSOl ^iSLl j^j ^JiLoJl 

--Lp jj^l LgJU 11* yjy LlSL* < Jj ^ 

5 

. 4ii>-wXjj ^LajJl 

o^L** LaJ 1 l \ oLljjJl AilS* ^LojJl <Lwvu2j ^J-Pj 

o[ La j^SsJj . V L^-il LJU apW JLL*- y° ^>ju^L 

l$j \ jJaJl ^3 (a^- y^ l)L>*j) {j^t y a**PwUu~j *IjJ La 

f' p ^ 

^Jl j-<2Ju Li ll& ya UH 0 ^*ljl jJo p-j C j ^JLvwOj ^LoJlSI Jl>-J-Xj 

4^1p \y L^y oUJU^j oliU^i ^ f jl L> *\y>-\ ^ y>j L^yJ\ A^>J| 

.^LpLa3 JL-Pl y ^1 AjLajJLcoj 


^Lp LILa JL^O J? j-jJl ^4j>rjJt ^Jj_ l«LgJl oLa £jL J-*J 

‘C^ 11 s> u - lJI £>" Jl L^ap aJL^ ^^JLp ^ ^1 ^jLvs-pI 

y^ y j-- j ^ <-^ y jy* y 

iu p 

> -Llp ^JL ^LoJlH ^*^0 *y^~ (.^1 4^2-y ^jLs^a-pl L^-L^->tj o^js-w^ 

p 

J-*j . Aj ^3 l^la a>-j La j^^jsjj jL^JI ^L^j *AjJ^L s 

<L^>JI A^i-UjJl 0 j^LaJt ^ >-9^1 j^- ofrl jl iL^<Jl J-^ 

jl Lg-L« JlS" ^j,^A,^?„>tj ^ill 4-^v^-nJl oJla a jiJ 

^3 LUJl 4 -aS* j^>tJl ^<jl ^J| jlJU^L j P'L^pI ^0 

.4Sjlt iiu- J5 ^3 ^ ^UjlSI jjd ii>UJL)l o^LiJI 

<l_pL>Ji)I 0 ^3 4j <U/?L > “ AjajaJw^a ^3 j^ap ^JLsJ LI L>jj 

♦♦ 1 *« 

P P / 

upL^apNl La^oIjI jjLs^jj a ' a U • o aj^)Uo IJlJ (oij oV <1 )Ljjj-s<2J0 

.^jJJ! ^U^JI ^ LL^'VI iak^_i ^UJI ^^>JI y LS jJLJl 

♦♦ % ■ H 


t ^r 






Jl jJljjJl *_>j jji3\ _ i^s-pLajJl ^LjL^jJI cjLp yLi!l JjLLiiJ 

IfJLoj L^-*^ j^xi3 ^ j_*iJl f'Lit-Jl ^3 o ji!i L>*yj>J 

*♦ *♦ V* 

jl ciljtVl OjUlP ^ t _ ? fS i (^JJl l^v2P _^P u Aij>ci\ o^SlI 

• (® * o /j^5Co ««j jiaJl -Ujj 1 ^j,sp«a'.~.i >_i l y? <» 1 1 y_3 ^JaJl 

^"L-w^jll aJslsxJ wlJw« 4..,.,..,^a,.«Jl O^UJI 4-L>jJaj! 4JL~JL™JI oJL* *_ij 
Cj'XJzC- J\ Iflj* ^ JSJ 4-pUjJI o^lill ^Jl Jl^Jl lT^J 

.5JU (* _ Y) J^ ^UJl o>il 

*« 

s' 

dJ i ^lj>eJl !wL& fjAji ^ j L^-S'jJb ^ 4-JL J>- 4 S' jj^J L^jj^ 

. ^.-.jgp ^ . aAj^wLoJI 

ojl ^>Jlj pJVLy oLL^yi c-jL^jp'yi J j->eJ 

J^iX-o <—d-j5j ? 4.^v S ..P OljlJ L^^_Pj jL/2_>^/Ij ^w^Jlj o^j^JIj 

^3 IgJ UjS’l ^jj_ oL^Lw^J>“Vl oJjfc 

l^uj jjIj jJi ^ ^jji ^ ^ 

? synapses oLS^LLiJlj oNLaJ^I oJl* J 6 -L>o ^Ul L > j pSM 

* Sr 

e^J^j (^jJl _p*Jl i_pVl jl jJa>«U ^jJ! yju Jl 

OjI jjJl 4)1 -L^-jl I^L^Jj 9i*)l./»fli jl ojUj Ojj jj.* j^JI ^L>t)Jlj ^LojJI 4 J 

jj \j lo j 9 l , uyi I oLp jidlj 


^L.oJl L^U- ^_Lj ol ^ c 

^UrjJl pI iiL5 ^JLp j15U ca 

^ U JjJj Ji A~w2P o^is<j> J54ij Ajj^ jl H*jJl J 

<lJp jjs L>_« jiS\ j jij— ^j^Jl ^-U^jJl jJai jl (jl .(jL4)/l ( 

Cj|jLj_a a_^pL«aJ| 0 j_jijjJl L*>U>- ^wLp jI^Jj jl (^^j>t_) L^j cc->l j^Jl 

^1-' ji^jw*_xji^a C-j| ^jl_wv)jl A-jLS" (J L_j_l_^l v^i> /j_Sjo_uJ 4_j_P L>_< 

!»* f. 

^JllJlj^ 1 4»«Ap LoJ 4j1pL/2^o liU^?l ^LojJl 0 4 

^ ^ c, P 

.^UjjJI IJla j^5l jl ^ ^1 


WWA) 



N ^LoAj LlipAjI jJlaJI j i^JVI i^UJI 

_,LJ_JU olS^>JI .til LiiU JS^L, 'Jj i.iy. ( U ■ ■ ) ^ <Jjj jy, 

^ ip ^ ^ p 

*dji jj c-^'y i o^3 cJl^pL) *x^ji p-Uji 




j 


?jU ^1 IAa ^ ^Lsa 

( JbLi ^Jlp pL»iw>-'yij o*)La*JIj j_L>*JI <LoLisJl a^_^*JI ^_jLJ v yi i ^!i 

^ jiL jj ^1 ciU^i ^ ob ji ci^T ^ uj>p ^ 

** ♦* • 

,(£V oj^/?) j^-wvj^cJl c^L^p' 

^jp 0 jJflLS JbJjJ JslJp J-A La c^L T < 2 P % yi oJjfc ^jj° 

,p_p (Y - ') JP a^ki 

P f, ^ ^ f 

l b L^p N I oJla jl>-I L^> jp L^-Uj^ L^wb-I jJj 

♦♦ 

.(00 <Uw2jJ I c-iU^I li]j^ oUw\j>-jJ 


Lo Lgj^j <■ *x>- 



^JLi jJl 


JJ;’;; 


0 |piip! 



ErV 



- 00 _ Sj^D 

^(j'>»,ll Cl=fc1 ^=uujf LlA jj -L^SU-Jj “ Vl JL>4 ^yu3 j£- 

. cULxikijJl ^LjLjUa^lxJ) LatJ^l bdVT ^j_o «_di_9» Ajl jLSte-j 


TU 






^ oJLa ^ P v_AJ JjxJ 

dLLlij ^xJl jjIjjJI :Jju i. U^ilj L^-S* aJl>- 

♦* 

.^yj| *Udl J ^ jJl ^UoJl dUbU oU^iJl ~ 

i-lP *_« ol Ij J_b»Jl ^.a ^LoLiiJl 4_*s jJaJl <■ -il ./^cNl d->LJLlJ 

oVLaJ^I oJla J*>U- L^JL^i ci^UaJl ^_^JI Jlfyi ^ JJi 

*, * * * If, 

o'yi J-Lo-^ L_pLo LLJ jl ,j;l coL»jJL*_« L> synapses 

.iL*Jl iiJaJl dUSlI 
♦♦ ♦♦ •* 

* 

j_Sl j_JLJl ^L^jJl oLJl jy& 0 L 0 JlAjllJ 

( ^pLsjJI {^j a^vu2j ^5 ^JLi \ ^3 4^2-s^2J>tJL<>J \ 

** ^taF' •* V* NtaP' M 

Oj-jLdJl ^3 4_*J> 4 AJaJ» ^...ll j jj Ja^ 

. ( o oj^s^?) 4^LojJl 

J, WWVbjS- J JlP >U^% l*i5 J%Jl cl* 

U5 .Lfj^lS IgJ-c- oXJl>JIj Ail^Jlj j L^> diLil co^jljJ! 

♦* 

.U-LiJ ^y> wb N oUJbcdlj oljl jxll j|j^>l ^ iijljJ 

*♦ t* 

^UjJl OwLpLya H s. — ■>L^ lp % >U ,j-**-J t^l ^5 " j-JLSI ^L>cjJli 

p ^ 

/^-a -XjA.*JIj ^ 4j Lj j -42S' j£* ^Jj C 4jw a 0 -^IaJI^ 

LfjLiSLi ( _ r Jl (synapses) o'yiwaJ'yi j oliyUdl Jl AiLs^VL 

^jLwww c 4 A-& JwO 4jj_-j>- _ 4-uL^^S cj^pIAjj cjU^ LJ iJo j 

.Oa-; U ^ l^i jL>tP-)ll ap-jI jLJj 

V* »* 

I 4jj^>J| ^ IwAjUAj J>-Al Lol 


Li^Jl 4^-pUsjJl 0 ^LlvcJI JaJo J ® jJg^wvJl - ^ 


cr^ 




4-^_sA> 4-^S" j-*iJI 4-^L>tjJl oL*^Soc«<Jl jL>tj| 
** l 

.1^3 plojJl J j3 JUpM 


. T 


JiiUJ ^^LLJl >Jlj AJ ^Jlj A |JiJl AJl^JI <jjU1\ 

\ Au3L>Jl JuA? LAAIj l w2i^o jtwwwj>Jl 


_ r 



j c-Liii^.^1 i_jt i/^f. ^1 jLoa 

(j* LT^J 

J\ ^LajJI ^ j\ ^UjJI 

LT 5 

** 

f a jL^Ji Lj^U- 


< 1 ^JI JLcUUI 5 L^U. 



Wz&> 












,-~S 




% Sd.*- 

I 1 L 




r-^Jijsjn. 




‘ <_ojLa i tLi^c.) <_o 

a axlaJI e-La*j| 

J 


W'M 




-ti- 







U. 1 / ijp* A 11 ^*J| 


^C II 


^UjJI J IH~\ I I 


_ ^\ 5 -^ 

<LvO Jr> !_ it i/sf. ] 

^\ <aA1 


. 01 . Qj $U 3 

( s 1 \\ in "t 1 (^lll 4-i^jisaJl Ajljj^jlII j-i-C jJ-?tJl ^_4 4. jxLlje-ftJl m j / ,,l ^JJuJlj 

j.LtOfrJl_g ^.U^lujlaJ' £lituJl CjU^-u^C 5UlcUjJ| CliUj-LuajtiJ 4 _jl_lu^jl1| CjLI^I (_j^=»^uiJl 

lJclILju Cj^LuajI 4^=uui; l^»i lILLj (^JjlIJljJ g_ o &jaJlj 

djjl ^£3JLJ ^ < ~—~' ‘ ~‘> l$jj ^JLuljUli^Jl 2 UCUlJl1| J A jl ys^*\\ (JSLlJ^fl CjIjLlLo QJ& 


YU 






4 jUs jJl ya viU.} t jJuJlj (J J~jl - £ 


ja\ ji\ ^/yJl f UJJ ^uSM j jii\ J*AJ»- il; 

♦4- 4* 

a^f oLU^I Jl UW) iJ^UaJ! 


_ o 


^ ! t* 


( j^ r i jJl aJLv? ^JJi Lot 

p 

pons midbrain Ja.^ j^Jl ^ c_ilLL> l£^J ^jdJl 

- . >»— ** *» 

ojjjJlj < JLSJI J^p ^1p jbu +~. j LgiU medulla oblongata pI^jJIj 

6 Lok-S” » ^ 1 "Q - P ^|<wj 1 ^ w\_i I ^ ~ la . o ^ Aj^^/ 0 w \_11 

AA»sJ^ i ojisNij ^jJij o'yuii'yij ^*\j*}\ j* *u*V 

di-ta j-y^J < * */3 *Jl j jj j-*Jl o'VU*- ^ (J lJ ^ ^ 

. j-*J 


Ji 

Ojl ^Jl ^-a> t-oJij ^-pUjJ! ^_>3 JLs^L^iJlj iS'jLiw^JUj 

p-LlIIj <oIjl*-$JI a^ojJI oQ^LLJI j JL^p^I a-oL> ^LjIj ^ j->J \j *Ll>! 

** m 

yf 

^jSj>ilj US . Lfc j-^-pj JL^Jl jJLjj jLw<>j>tJIj 4^UJlS ajUi>s-UI oLv^L^Jl 

** / 

V* 

auui ^JjJl L>-p ^y ^UjJI s>Ju>JI 

44 44 I 44 ■ 

(so) ^p t^SL-^ Ju^p N jjJdl oU LgJU UpUjJI ojJLaJI Id 

. ^UjJi ***%c>- LgjvA o^5o ^Jl »UJl o^UL 

Ja^j>cj c a«« */? *J l L>*)UcJl ^yi c^ljLJLJl c^!j-Jlp <l-pU*aJ| o ^JL aJ! <~k .\ IxJ 

*U-L*-U *U-S .(o * oj aj jlsI jjJI oJ-p LgJw« J-^- 5 

^ o^lj gy! j^Jy JS’ jl ^jy^J)/! J*>U>- 

(r) ^ A -»■-»■ -•■i / ^ P aJl>- ( ^ S ' * * ) (^° (^>°) ^LajJl 

oJwA ^j- 0 . j (V * _ T * ) ^jA L^Jw^ JlS* Jks^ ^ p ciijLij oljLLo 

oli dlSwU c j^-Nl ^2_*JL> L^_v2_«j 4»L^2jlo pUjlII iiLS j olSoLijJl 

Cr* Cri^ ^'^1 <J\ V ^j- 1 ^ ci' 

44 «4 *- 

.Jb-lj iJU 



ib&jjjl y^Jj o jzS LgjU o jALaJIj ^LojJl Ul 


Jw^wV-^T_i 1 


.^IUjNI j ^SCiA 

. 4315 " ^AyAl ya cjLo c^L^L%j>-Nl ^yjc^j yJ I y^j 

♦♦ ♦* 

(^111 ^IgJl j'^' J-^ 2 J (_ 5 ^' 

** *♦ •» ** 


A 


£*^r 


*U* jJI j ^L^Jl j ^-pL^aJI pwL>tJl^ AA-p! ^Ap j~ 1 1 1 •*> i i^i i-Vi 1 1^ cA i_T* ” 

*+ ** »• 

. ^S* yAl ^A>tAl oAIAj ij J-pliSl L*A>AIj 

y? j-A> jJ !j oUiwL^aJi ya 4-^j>cJ 4 JU 43 A<AALs 0 y > ^y ^AajJl £_yj 
V~Al Ja^Jl (JUJI JLp Jk a^!j olyjJl yj 

jS'l yJI A*A>- y«j jA^jNIj ^j-*w<AJlj (jjAlIj ^Aj l j ^o-*Al Jiljj A*A>- yo 

_P.‘ j*Vl Jj tijt jJ,! Jj jBj% OiUJl J i^_Ji V-JI 
♦♦ ♦♦ «* ♦♦ 

.ay^sA yJlj *l>Al ^y o jAjluJI jAI yJI ya L& j^j 

♦♦ i ♦* 

^j-Jl ^LjaIj JLv^NIj jj^_kJl yj oIaAAw*A1j olA y>«Al AtAA- oJj_>c-o 

AjLi J y^ yw2J j] yJJ oy yoj JA* Nj JAA oy y> 

. J-wJ>Al T" <5 Jl 


$A t ti^+\\ dbUUl CA \zXDzA iUjU UU 

H • ♦ w «• 

AALjAJ jAJl ^AkAl y j j-w 2 -Al y^>- J^ 2 j Ajj^p 

U L-s^-P A-ol^jJl CjLp jAAl 4 AUAI oJlA> ^^>0 4 , 1 a «,>c-<Al <Ly>c-jAl JLjljjJl 

A*A>- y« aA^>cJ) i>jjAc<Al l^Aw^Xi (ov - 0 "l jUj jy? Jl) ^AojJl ya <LoL2Jl 

p, 

.synapses ^JLLix)l jl jUalNl ^ ly - <S y~~ JpIa! 

i^JLJ^U oIp j^Jl jl Aj JLjI jjJl j jju 

iLU ^ J, l^\^s ^J>UjJI y\/yi iLoUJl ^UjJ! 

•« 

.OA _ ov jb'jj^l) 


Y Y 




_ OV _ bjcpua 

l_juL>J| Jh) <LjlcLoJ ^ j y^c ^LSi d_xjlg_iJl CjLCj-OjJI ^>jli CjI^zxjLxlj^ Cj^'U^ajl 

^ j ^ *" cLtditj Lj^3cJ ( y _j^z2uUl 0 AjjStui. ll JLjl^jJl 



_ OA «. 

Cj^Lsaj^stil .\Ajuul^=u Julj lLJLuuII dj-icn eft dlris*!,* 

.^£^->*^1 A^SfcJl (JS j^-LLtfixll jUoJi J_£L)^ jjAJ j •> "t ll OJLlL ^)-4 JujJlJ dhlililll » r < fllr-W> l 


Y Y ^ 





I jLd) ilSUl il sJL& 

.acetylcholine yJ jS July ^'1 . 

.adrenaline OLij.syl - 
.noradrenaline t vJL>j:>! jjJl _ 



. serotonin 

O'- 

.histamine yjliyJl 

t- 

.gamma amino butyric acid dL yl* I ULp 

.glycine 


(*-’ <j*J 


*J| 


.glutamine _ 

LJL>o 3 *\ ^<Jl odjfe ^Lk/2j 
,(oA Qjj^p) iSJh Ajjly I JSLi 


-ULL <Cwws^dl iJL-Jl J «/?7 LoJllp 

** 

j U5 .clljUicJi e-tli y>x^p J\ I 4 j l g * 1 1 ya ^JiGl 

^j-vwJ .cLLLicJl P'Lii 4 jjI jiNl o*>L^2jjj>JI yj jS JuLx^oS/l 

V* uj ** 

? 2 

^'y? ciLLijJl ^Jg*» o*)As^ ^>Jl Ju IJla 

.(oA Oj y^) ^ 4^v^2jJl Ajl^jJl j|jL>- 

^ J 5 ^ cMV -^ 1 Cr 4 0 *,* * * - T* * •) Cr 4 3 ^i 

** ^ ** 

y> 4-^-s^Jl oLL^jJl .J^y-p j\ 

— — V. 

s _ 

tl* y 4ii jji Jj \Sa <ji y <ujj 0 •,***) 

♦* «* «* 

t ^ ^ ^ <** 

4 . . x? ^jLoJl LjJL ^S^L lwJI yo I^^Lp 4-vw2_xJI oUyll 

U Js>LijJl ^_A3 jjo oUJl oJla Jjiij ^J oi-JjJ c(oA Ejj^?) iULJl 

♦4 

cd (yj * 1 


CU *0 


^dJij 4^3 4 ^,y?.xJl 4 jLgjJJ JuLLjl La I 

j ^ ^ y^ * * * ' ^ I o^>.)2^_wL i ^ L Lwwvwwo wL I c — * /Q x_l 1 ‘^*~ r j ^ 

^ c_ h L»^^ d I ^ ^ 1 y 4 */3 L ^ 1 1 


TTY 



Ig.U jjilsl ^1 oL-J o jj* iliUl y> ey* 

.iLZ~~J\ oLJj^J' p— ' 

ol ^w2i- °-'- A ^ 

^ J^b J\ jl U4JI J^b J| vr^J' pd^ 1 ' ^ 

.(o<\ _ oA jUjj^JO <uwsaJI 

t(cJji ^5-L^ 5 ^ _ ) cl <u)j>J! j\ 

-) ^J| Na Ls>- j^Jl fjji j^Jl ibjLi Jj>o ^ 

•(oJ ji *° 

^ 0 - 


A 


c 


OJ+ 


B 


<c 


cJ> i 0 - 




^ J* V * - 


c 


<r 


o J^ j a C 


_ M _ jiflj 

in 

10 _ lAjai 1 ...I... Aj^ JbJl AJ jii ^ 05+^- A 

r ...^ J^u Na j-l£ UjClC. 1^>^L4 fU^a i ^ B J^Jl (J '-» i v^“ 

iJJl ^ K ?5 *U0*Jl £3^ u .±i± -Jj C^»- 

.CjJjii Jja V- - AOstiiJl Cnri^i C J ^ . t .ll J L»^» l |V-lV< Ui. Ajia cl J 3 &=^\ 




+) juu, Lgjt iwUjj aJlji ;uuji j ^u^ryi iju 

♦♦ 

oJjl^Jl Jb LJX- y-b?y jlj o!a^)f Ul S y^y^ y>j i(cJ y ^^JU. Y- 

U^JJ JUi &\is-y JSb y c^l*Jl £jUl ^ j! 

U ^ ‘W J&J l^LUj U^J! 

jl *LUJ y? oJ .aLJI J^aJl y>y^i yy J>\ Lo- oLi>^»Ul sJu 

■ ly^y-u j*U Aj}yCj> AjLgJ (A* ^J\ £») y U-U-o JUJl 

A -- ^ oVlLJl dj^l ■J a ..> ; -'o ^^SjJJl £U*jJI j! pLowUI ^IjI ISI \J>\ 

l/ iS j ij L^-J ! ysL^, <oU it^Jl 

£y**yj £ 1 jjliCJl o-ijU y -bjUl UUJl < _ 5 J| JJ>-JU^ JUJl eJlfc 

K <~rj-Jl ^^^.LJjJi SjjLi y 4_>j^j U_« Ui_*_, \_y 

X*\ ijj^}\) c(cJ> JL. V • -) u_j| UiJi 

y>x ^}\ ) .Sjl i ^ U j I jyy -J 0^1 y*^ JU& 

.(JJuJl) UJLJl ^jljAll 

s 

•>lj-<Jl ‘yi ^IjjJl U-Li_4 ol j-o-Ul aJL* 

( _ ? U U>- ^Ulj yyjb\ oLtgJl UjJ; Jl iULJl _ UL«UJ| 

« V '» 7 **—' *» M M » 

vW ^lj-« ULUu j?w5 U UajI -L>-j J_5j j .LlU 1 j -> J 
y~] Oyy > £ y L JalL o U 0 j : . /> g - ^ (jJJ^t-Ul jj_Sj JLs j i JaJj ^ 
‘waUl uUS/l ^^5 JilvSlI iaJL> JUJl 

J-Jj |_^Jl A^w^aJl UUS/I JaU UjwO tLjJtj^ijj f-bco'yi IS y. y X>y ^1 

JaU x~s- UjU- <JiSj fj JJl ^^.sjisjJl ^LJaJl j ^_j| i^J| j iljjJU oUL^jJl 
£y£S^ Ja^udl JlSj yzjycb I Ijjk J*>U- .UiJjJL UJUl a-Lx^^l ^UJl 

r lp J^u ^ J.^1 oLi ^ >1 i^U ^ IJL* 

.^Ui'L Jl jl^>eJl Ja^Lo t4jJ^ojJi OjjJl!| j 

4jLjLJt 4^ r v2^J| o! U-^L>C_*J| ^0 

fJ* 

JaUoij cUJJ UJlU (Vagus nerve : JUJl l , . .,^>. l|) ^ A; 

^ ♦ 

f-L^olj ^j^JJlj p^Jl ^Ijjol 



JbJudl jjwtp y Jj&i oU oL-L-5-^ll jl L^jj 

J, djJ^ ^1 <1)1 Ujj c^UjJI ^JuJ j>- Synapses olSOUJl y 

d)l L *_» J tOljL-LJL jJ_aJ j\ji 4_pLw? JJ^e- l^-a J_> 0/ cr^J 
«il j y wp oMU~- y 0>j olSOLibl a-j-ft <_/ 

\sj j J o*>Ulii!l <1)1 Ujj <-^jy - 
Jib d)l ol5oLiedl oJla ^ 0> a~ 0 j- 5 - lj V tlajUo^/ 

^ . j ./•> « 'I ^^pLajJl jljJjJl oIp-L« J->y J-*-^ 

aJU ^jLo U _ Y) ^y> JjJj N a/M N cJj ^ ^ 

ILLJ^Jl o J lA «Ja_wJ Nl .(Jaii aJUJI u- ^ A-iil dr* ( * - r b'> 

^ ^ Jb^ 4-w^J^-P^ 4i)l J 4^ o »L*J I 

f-L>ol ^J>s- Jj&-L*Jl y»cS\ 1-L* <_s^ ‘-^-’Lsac-VI 01 y^y} 

j\ iJj^ (J^bo ajU^\j a^J^-Ij 

jl a.1 di>> oJLs^ oJ-?- jj (1)1 _yl A *.*-flj y l-^-AJ 1 d)l ^ 

ojJl ^ o-jjdl ol* Jl* iJj-b' Nj J-ajJ M 

^ipj ^Jlj 


J jij«Jl |t^waj ^ J-o-*-d (JpOJl «(J|jIjL» JJ-~ (*-^ 

^ IgiU Sj^j y° o_fcL U-f 

Ui .«l^iii>- ajoj LgjLjj y j b- , 0l5bL 

♦♦ yf 

JlaJI ^,,£>-*-1' y>jy> (J^^ 1 yrr* 2 *' ^ 

j^LJlj Ail ^0-lj ^ 

^ ^ ax^ 0> ^1 ol^-ljJJlj coUiiJl j'j^r' '>*■ 


C ^Jl&Juo 
C j 


^LULiJ j o*>lpLij ^ (Sy? 4 jLLiJl 



dr* 


W ^ J^j ^ Ajli cJjJl J y*J 

.oljbl y* “^iJJ b5Uj Nj 


U Ljuo Sjlo. 

♦ 

<jJL>Jl ji LgJI ?L*JL 


4 *« v? *Jl 4 ^L>iJ| ^Ul ^ys 

i Lo lit klrJ liLJj ?L_J 

^ ^ *♦ ♦ «« 4 ♦ ♦♦ 




P-& J*j$j £-t?J Lj *^L 0 J^koo 

.[Too Aj^/| tayLJl DJJ^>~\ ^ ^J g* .ll 3^3 ' | g Ua^. 

^ifsLJl ( j_p 4j»LgJl o yL*xJl ^1<J ol ilwajJl olSCLiiU ±_h_S 

C^>Ls-L>cJj 4-^1 j3j 4-JjlP 4o>-S”L>t-4 ^ll>sJ 4-4 jJL*-<J| J j^-> 

**-**-> ^ Juy, V ^Jl ^jlq JJLp oIS^UlJU ?o*LJ| 

J^J ^LjLiL) J^&wUjI j» * ^ vg^Jl lk^_j ^LLLLxJl JlSLu Jj* ?olJ j ^_$Lwo 

f. $ 

<y*J j^j>J| dL^>J ^ 41 Sn^j Jj-klo JJIp ^jSjjJl ^UtkU 

_. £, ^ 

. 4*-pLo iJ teys J ^^1 0j3 J^lvw4 ^|5klo ^L^Jl JjJ^Jl jl>*jJ 

4 *^ J> " lA *- ! CA k -r~c-*-^ Jl*Jj <uL>s^ U ^i.JLS' JjjJ 

J-p <Jj_^,Ij tjJij Jj ji>. U AS J iUJ-Jl U^o^Jl O'U <c J 

*♦ ^ 

l^Lg_o>-j ^ J*AjJ j 4^i_Pj 4j j-9j 4JL<Ji_P ^_£j_o iSj^ jJ> 

Cr* ('/-} •) ci-Lll ^LajJl dJJi jLto ^L5 j|JL4J Ljd j»Lp 4JL^>j 

.^UjJI j j^-UJl i! J^>T^ (7^0 Jl C~JLj 4jijliij 


I ♦* /.f - / >/# f // 4 9 sZ'fS » /> '£ // / 1 V X / .v 

“ *»A*J <j^ »-U-> J^jj -> 4 i' Oi <j L->l Jj^> 

.[TV iVl tjUiJ OJJ— ] CiXu 

y° ^UxJl ^1 ol P-U- tUJUJl jji Ji! 

^Ai ^ A Aj^b jJ-vsJlj ^>kJi 

jw c^UjJI Jl (/-^°) J (J jJl ^UcJl yX^cj .OjJJl 

V i basXl\ <uJ| ( _jl oL«jIj<_<J|j ( _ r -_ > *.L-'yij ol J~iJl oJi> 

Jj oMojJI J o5 " ^j>JI JI^Jl J| 0 j ^|j| jj L v2j J tiJja. 

.JJj Vj o> 0 jo> ^ pUfito j Jli^i 

jr° ^kajl^-o Lg_> Li 4 -JLi^J| (/.o) Jl Ul 

L5-^i ^ L fl * 9 o )l >3 J-isXj , S ojJl pL>ejJl ^Jli /S 


rn 



J_«ij ?<ui-lajJl oJliJl J o JUS ola JUJl yjUJ jU <«jLS ySJj 

?<jJ ( ? Lr a^\ ^jP-b LS JpLjJI U^jJI oSJlsJl J JSI jj I JiSj 

** ♦♦ 

Lf^Lo J IJU UlajJl L*>U <J Ijl. 1 I jl U* 

^ v» 

j^-5UJ! JUJI -Ujl dJJJJ teU^U- yo olSjUJl J £pUl jU-SJl JiJl 
yoiLjjJlj nitric oxide dLyjJl J_, — SJ J_o_&l t^JjJl IlLgJ ^ y>-\ Jj_a 

. Ub-N 1 $ip yJl JilyJl /y 5 U-a^pj dopamine 


dl^lwL^j ij-* A L « J a- j 0 j-^-j jl .Mj-oJl oJLgJ Ju N 

•(£j>-\ y* <yj L!>UJl <^S ^ y ol jLkJ 

** «• * «• 

oLI^jJI ya iU>Ul iiiUl slUl Jlkj t (v) JSUJI us j 

Lft-t>" J I 4-*^ l>- 4.L-Sw^a ^Jp l ji 4j y>t-*Jl Jjl^^Jl^ 

.UsJI jl-U J 


O^-J^ lS"^ ,_Jy>Ul G yjjyu la JJUUl J jUl li-ft 

jLUada oJuVl JJ (V JSU) laLSj Uj UJT :*jj £%‘ Jl r U i la 
jS*iM Ul a-yJl JiaAj l*~J tJJ?l i-Xal ^JsjyxJl ^aJC>^vJ 4 J 1 UJI j|jj*sj 

HJL* oUjI JU J-c- JUJU U^sUl UlsJl ( J^) Jl 

^ J j-* AJli oJjl y cGMPj GTP Jl j cAMP Jl j ATP JlS 

♦♦ H 

yyjjb! Lob . is IS <u_pLo jJl oLL-aJl jL>cj^/ <LoJ*)Ul iiUaJL) 

b-UJl Jb-b tjrH uJLJl Cl jjJLSJl Jjo wbj^Ji JJr P UJl 

<y < w?l>- j^p £~jL>JI <—+>- yoJl K ^ y^ji L> jJL 

. L ^>j y>zjy LgJ^Lijj 4-JL>Jl (jJJJbj t(*^* ojj^?) 

4»Jj>tJ| 4->“L>- u^^oljjo 4_ LjjJ? 0yJJ3 1 la .Jo j b- iJUfc ^io 

y° oybJl 0 wLa jjuj .L^J| o^jljJl oU yL^JI yjjixJ L^ojJu yJl o Jujl j 


TTV 



SJuJLp- LgjU oL^j->^/l L«i .oIpL>j ^\ 

OjL* jLu> jl 0 oA-ft *-L<>-L*Jl j*SS*\ J-ii . *L*Jj>*J| 

t$J ^1 i»jLcJl jl t^l oLSy> <-M 

£ JL L~*>- c^s>^S\ toLSCa t^l ^y> \'Jy- J-*-i*j ^ j oj j N j vPy 

jl>t~~i .AjIiJl Ijp" <J-*' , ~’J tyP^ VtPy Wj j-*-vallj <s-l!I 

.JaJuJI i y ^jJI jli Jl li* Jlp r li^l <0)1 

h jLw 4ju U)I £'P' jjjJ' 

jj! » 

iJuJu>- OLJj^ ^Hl! 4 -Jj>iJ| oL> 


4 iA j -v A II 4 jflllJl SjLoJI 


4 jlaJj jl ^ 





JaS"v mrt JI 


T 



t>° 

LJiJ 


<jiiji ji ^*>4 




d a 1 U\ ^ II ol- a 1 V>V 1 

* 


4 if 4 l^v . ** tl i -V. A 


oLio^Jl 


- “V* - 

ib j£=s\jA\ ^ CjLj^buaJl .l^fl,r>- tlJul 4 -*jlu3Jl)I d jlVl l ^ LjJjJtJ ^yJl CjIjuls-^' ChH^ 

<■> *• ** 

Ulcj I JL J i L)lf.jjtoJl 0 fl» J .LdLCJ I " J ij LhJl tf.lj_>4 (jJ! (C-luJ q IjUU uS^I G ( 3 i f=Xm . A J 

->- 1 4 iLxlifcJl ‘ “• LhJl £jJ3eJl ‘ - 1 AJu 1 4 *1 J > l f^ ^*L J ^. Or ill j <1*1 ‘ ‘^fl 4 J L>» ll jlt-i^J < <^ 1 1 ^ 

.SuJifcJl (jLiJuj > . i. j..£=? j.j ^-JULalLi cAJ u^l l tjA^- 


HA 



ir* ,y j s-Jjj^x J ^y lgp~ jiaJ 

' •* ** 

.J^L-S'I LgJLy 
*♦ 

J’i^’ J ^ «>; .«/? *bl 4_b-J>x_Jl Jj>-b (_£ ^° <— * J y-Sb v XJ?J 

bo>o ^1 oLL^Jlj oblplbJl jjUbj J^?Uj yib ^p o~i*jol j 

b s 

j»j-Lp I pJ JjjJl ^bJl i^lp J^3 ^ lp^3 jb*Jj l^wtJlxj oJbi 

. l JaJl 

♦ ♦ 

Ltl>- jy d)y>tJo oU j-U-JI d)l LJ yyj v_a^< 2 jjl 1-La y. 
( ■ gka.^ y.j Jj*>UJI oUjylj oL> hj^- — *L<jL ^1 yA 

615 lib ..Holj Jj.^9 Owaj yp .by V yU! Lj-«-^>- ^y 


LJl^JI 


t 




-Sj jb*^<Jl j^J>t^>- jJSi b_9 laijJ! oi*, LJUJl 
^T*Pj“* <_pj 4^5 j-L^oJ| j-> bj ^^b jJb_<o Jy* 

** 

^Jlr^ <J^ { ^&\s>*]\ l^-~SyJ JbsJ l)I j»l ?Lb>-lj ob j-b-bl 

j^-*Jl XXj 03 4-Ljb? 0 *j l^ L^ala^ j j Ip- 1 p-i ^ JlSjJI 

olo jl^JI c il a . ,/g j L_bbb <bb bj_b_<Jl oJlb blj !!?blb 

* £ 

Jb-b L b? *J Lpb ,^j C^Lbj^oJl ob& ,J, «/? o ^0 ySlJUU a L>q[-w 1 1 L jL>cJl 

(l)T^i-!l ji ° P bJyS jl byj*-j oO-w^i JjLijJ 0j : * «/? ll bJbkJl 

oL»j-L*_*Jl /j_& ol jL_bJi o!jL-L) ^boJl LjL>- jjL*b> j ?bL^bL 
j! ob^l-^xjl Zyj Jjl^Jl jvbUl I jjSi ^5 J^aLo (^jLbj ?oULit]| j j» J 

V *uSCb ipj^jj ^bi ^bi b Lpo y jXt-3 <iboJl iJbo^l 1 

^ ^ L^j ?v’bJl u- 4 ^ *yr ^ OjjJ 

jl bjj Ai ij ^(jbj jl jLSb ^ Ijp- Jbuij Jjfc j ?£bjJ) ^ <JlSb ^Ij 
bJbj-U-<Jl ojjii ^-bb J ?^b-s<2Jo <— b5 j ^Jbbi jl JjJ 

?^JI olp^^i^ ^ bilSbJl 

jtJbJlj ^Ja . ^ Jl ^jJlbJl Sfl Lf-Jlp jl jbb-) iiL^I L^l 

.yJLiJl y-^U JuaJl - ^ ™ 1 ■ i ^ ,i,<^ — | I la jji yjJ! ^1 


.[IT I (. jiLt- 3j j-«^] ^ o 




44= a ij«! 





<u U iSj^H J J- 5 ^ J - * 

Jl *j4jj PwLJ j iijJuj AJj>rJli -N iJl * ^ ^0 Jj>-I 9 


^ * w V^, — 

Aj yL&j <u43j ij jwLi ol jLg-o L^-w>-Ls^? (_5-^ L $ A -~ &- i 3 

^ jJaJ LoJ? tcLUS j-j-P jl jl 4Lol jl 

jJlaJ j coSLiJl JiUJNlj jUJ^n j-* j-^j jL>J!>U ^LjjJl l>*>u- 

*♦ 

Ujjjiaj ^JS jJ» U J5 (j» J JUj>JI 

Nj c >* Mj iijJJ Nj N fLw> ill ^4 ^Jj^sy I JJbJI u 

j»LSj| -yt Lg_J «L jjJ>- JlS Lo 'yi L.-. la «J Mj t 'b/ J Nj 



*j>~ 0 j-J-^ (j** (^1 iSj^r^ 

aSjJI ^>*Jl HiJliil ^ 

aj ; <y> «Aj>. N (*-^ ^ iSj^ dr*J 

^1 (jJ ^ J-*J Gv> O* ^ O'* ^ jj 

*• 

<dj < *j>oJl 1-4, yjj&l J-AP iibjo J4i Mol^Jl oYf 0^-4^" -U, 

?oljJuil oJu J5 

J*>- 4)1 4*4kp JjJjJI ^jLSJLl 0 ^Jw^Jl o ^tuJl oi-A ^y> 

. 4l*Sc>-J Ajljjij *LajJ-P ^Xoj 


tJ^S' ^LoJlJL ciUL> coJu>-lj a^pLo <u_L>- ^ c_r^ 

j->o 4 *wL>- ^ % * ) j *,< 3 -*J I 


!?ol 


yj 


J JJ 


U 


ar <4 '^^ if* uSJj^y^ ^ ^ 

jju ^1 0 yr jr>^ \y£^£j lj^ JJ>J to^jwLiJj ^wwaJ Ij^li 

H^VJ ci^Jl JixU Sl\ Ji- J*i 

j ^ j\ c A-wwuilj <Lv^-Aj ^Aj>-^j (jl j J 3^y ii 3^ s ^ 

£jA jli c^lj^Lp J lSLL) jl ii^Lva-Jl ^^>^-1 ^jJTjJl jvJL^ ^1 



. ^ a 1 a_*JLJ| Aj CjI jj j-~^a oljLL> j^JaJ jl ' s* ' 

°bb^ > ^- J ' j-> yi ^ylik b^-ij 



Ij^Jl j\ UjJI ^ja jJ**e j }>■ q* aLJp odjl^>- % 

jl ULJl Jj>~ jJ j| 4 ^JaJl jlSLaL Jugi t <u>- Uj>- y^ j - » ./ > *j_>- jl 

Mj Ji*; N ^Jl jU 

*♦ ♦♦ 

IJjj aHJ- f-^J, J5 <j~o4 jJU- JA Cj^J-P ^ jli- jli- 4 JI 

b^ (^ -us** ^ jr* ^ J^ (b tjjb? ,y oL^y\ jJb- 

^ j*-^ |» * ^ ^ j JlS'Jjj aJLp^w^ <uLjLj jj>- \j> Jli jJL>- jjfcj c I 

. *1/0 ^Lp 


.[rr i^l tf uftl Sj^] 4Sj&£ ill CrUJi)' 

— “i 

4»^j|^J| 4jL)l p. ^-X^P I Ijl j p. ^ >1 j*-Pj 4^1 Jj>cj>- JJ 2 J 

p p p £ 

l p. ^ » mA i I L^juajUajI LowL*j AjtjjJ jlSJ clyj jJb j jjJl>- Lo 

*♦ 

■f-fr.jte J> fb 2 -^" by jJJi Jt\ 

+ ^ . . C- 

j*-£jL*pI j p. ^ 5 . .. A j aJsIp yi*Jj AiUt~^ j^jJb*- jjjJ 

: JUi 




:t »i *'■ - — > 

y jy *>-» 6^ 


7 < ' v'S ,/ 


u; 1 


'r ^ :r ^ - — v 

yy- <L£ C*u^ U (*Ji/ 

u - i ^ k if r>. >^:r >> ^ 

p <J' °JJ — ^-1 <^j 4j^lj ^L**lA> 4All ^==»J^vJJ I Ju_y IJU! T^CU-IJ L 4 XU 


■i / 


cjlj o- 


.[r< iVi 


{transmitters 2tuLu x^Jl 4Luuaa)l JSlaill 

o^Lo (oO j^JLjJI p-^5\j>tJl Jj>- jl jJb c U j_Jj| j L^-S" 

j-^ L^° t<u-wsA*Jl iiLwJl j j^JaJ -oj <. ^ L^o ^Al 

•ori ck^ ck' ck^ ck' 

*• ++ 

4 ^ i 

dr 4 J-^- 5 ^ ^ > rJLa JJIjJ J ji JLi! 

y& iJjj-^Jl t^UjJlj ^UxJl ^yoj wli>Jl 



<L-pLojJl JJLJ 4.^ 


* t * 

M »* 7 * 


jljj! ob ^L^SlSI Jil y Jl owLa jl *UJ-*AJ 

cLpJLL^ y* Uajl lj^Ssl\ objpJl ob oU» p^Jl 0 1 p-gJ <j 
<y* *'j>r J* oij t^'yl (j-^ 

iSl w<Jl *w* 0 wP . LSI aJ 'S' , LSI <P 


W C. 


^>j>sJo j <L,« ^a>Jl oLlpJl y j*-bL>Jl j^LJl SjJJL JiljJl oJ-a 




,(^A _ oy jLjj j-^aJO AjJIjS^/I o^L^pJl ^ 


>*^Lyg-J j->tJl ^JLALj 


y>^> ^\ JjJJsuJj 4-J? Jj>*^JIj AbbJl l\ j-<J 
«- ^ - JM < ~r* £L ,*J| c*>Llp <LJjbzjuJl 

.(""l * 0^ y*p) l ^ a P i, I c^bwO^^-Jl (J^b^ 

♦* 



<y ^ y^» 

V sA *^' ij\ 


* ( **^ «♦ 


*L*L_P LajIJl>- ^_^JLL) I jSj>x-a CS>*)\ +&j >^y > Jl -A-i J I 

^1 Ja~_lJI jl ^ *LpJl a j-£Jj b>>- ^LLLjJI 

(j I L^-Jj ^ j*J> teals' b^b Lpl5La ^ji\ ot)Ls^Aj j_>Jl 

3 ^j>Jl SjjJlSI oJla ^ j-^-wvo cLg—-vwA» 4J3LJI L^L^wbLJl S^L^JL 

- ♦ 1 u 

. Aob 

♦♦ 

a^j \S J> UiUI s^LJl ^a nsyr 0 *,* • * - Y • * •) ^ jlku 

44 i5 ~ 

( j>j Lp>s *>\b j».Ja*Jl jjJLLJl 0! 4 «* a/s , *J 1 oLlpJl oJ-a ^ J-AwUjl * ^. ^g -p 

«♦ ** 

.Lp-LoL ^yJI LjJJ^buJl y* *>LU bAp L^J lip ASULiJl o^Ul ^ 

♦♦ 

jJ IJJ coLiLwJlj cj\S ^>Jl ^L:l j tjlp JuJ ^ 

.LLLo- j $ I c-«b b Nj ^Lo^/t 


<^wvwA A>w^ 1 cJ^A^ ^ J-o-*j la jUU j ilibJl jl j^Jl oi^ 

I j_ft j .^>1 c. 1 .At > I ^JIp tL> <l4l« oiLoJ’ 

oUp^I 

-> * s- 


rrr 



pUjbNI j oJ^coJlj c-JjJl o^ 2 aj ^jJl acetyl choline yS 

^j^ 4 j <515 c-JjUl oli?LiJ Jalij Vagus nerve v-*^xJl JM>- 

SjUaPj i^UJJ! ^Lul SwL^Jl y>- 

Jl jLg->Jl J*>\->- I A-L lit yJ?y>^A ybj oJUcoJl 

lPj-^ jlpJl ^ ^ lil J 4^J (t£^Jl ^) ^jh^ljUl 

• ( ( ^ Q I ) 

** ♦ ♦♦ 

?>^'j oT y Uai>j L-^y^ ^yJjS JjLu^S/I 0j& ^S 

V* 

^u^Jh ^LojJlJ £yiJ 4_a*5j ^ jJl i jJi 4^iJ ^ 5 y>- yA ybj I Jl* 

^ 4^ao2j ^ - w2*Jl ,*v* / *lia 


C>° 

■>? 


o J-^-2 ^ws-2_*j 4jl^^wk) o J->t_x5 I 0>! y^LJl 4Jbl <Sj Ij I yA <j I 4j^ 

5 J 1 II nor-adrenaline j yS\ I y y>^>^Jl li^ y - 

*♦ •♦ 

Jl^J L^ jjL L^Ji^ yJl LJ > LojJt s y^Jl y ^yJt L*>UJl 

■ *♦ «4 

5jLiu L>5 . oljl^UJ oLl^JI j^JJaJj o V^s5^Jlj ol ^^>51 ol5 j^>- 

^p^JI <c>-j^ JjJj>cjj ^-s4? ^9 Lj % )\ 5JI oAjfc 

p p, p, 

l^-^j ^j-i» ^iJl jJLjj5 jjJI ^ _ 

N oN L>Jl ^UjJI IJl! c4j^ 4 -JL*j JlsI 4j53j 

. 4j y j 4jjji c^Ll>cJU^I 

y p. 

LM?- ^Js- J^J jjJiJl ( _ 5 1aJI <waji>- y JJ\ dopamine yoLj-Ul -*j _ 

*• ** *.1 

JU-pNI Jl^xJj ol y^S ! l ol5 y>- basal ganglia <jJ-p UJ l ^5 Jill 

. I O^ljL^oJl ^ 5 ^-^ L^jli 5-Udjj t4-<>-pljJLo y>x^\j 

• yS Ji ^4j>tjJl L)t)^->- (J LXiJI ' J 5 ^^ iillAj _ 

p, 

^5 j_5 Jl ^JLp 4 Jli serotonine jJ jy^-Jl Ul _ 

. pLU jJlj 

JiL) liw U jJj\ U5 y$i nitric oxide <±h ycJl JLwwm5jI Ul . 

♦♦ 

$ 

i) yL^> ^www^>tj { ^-£' ^Lo jlJ 1 0 j5IJl!I 1sJl>- 

. j 4^-gj2jJ 4^g3j 4jli J^ajj 


rrr 



IJla ^ LJ y>- Lo IS’ A-j-gJNl ojXi!l ^y> 

** ♦* ♦* 

<uw2_*Jl oL>Lg_JI lLL j^S\ Xy~Sj\ j 4JL>*~>> ol ^ .l a gJI Oj-^Jl 

Jsl^JI J US bjl>l J bj>~ >J R-jJ! L*- >.. 

^ ** *• * 

oJu-A j j->2J C A,,*,,*.*,^, *Jl AjLgjJl jl C-*w2-*Jl La^IA-Pj .^^->-^1 

^jUJ yOO j*J L*>UJ| 

♦♦ 

.oLi*-xJl SJlpUJI y& dlj^xiil Juo^p aJI ojJwiJl 

^3 Ol OjS ya 4., . „/? *il ^>«-> OwLfc ol f'LJ-^-U *AJiJ 

^AjUsjJI y 41 (*-f) y4 ^ly-SLlI 

0 ! jj jJu 0 ^3 (JtA->“ c4.*Jj>tJl 0^ljJjj>*J ^^J>tJl 

Ji 

/ c ' x "17t . Af »? '• *\ 

.[AA Vj I tJ^Jl Sj^] Jp ^1 L$JJI Alii 

£UdJl uhjUij ^ 

j-w>Jlj ^L>wJlj <U$ Uj ^LajJl oL^L-vj>-Nl 

y*j o*>L^i*Jl j jJL>JI ^LfJl j 4 jJ-pLa]I L*)l>eJlj J a ^ j^<Jl ^pLojJl 


yj ^A-*-IjJI oiVl y jjlyJl Sj^>4 yj (ij^Jtj ^ 


jjl 


Jl 


Jl 


J j-^VJ £*- 
. d-)*)L*2j<Jl jLjl 

yJl oU jJl*_«JI w^j>i_i Lo ( _j l g j Ij a_^pLojJI 5 ^LLaJl ^jJa-*-> ol J---3 j 

♦* ♦* ♦♦ 

yd 

^0 jjLLLi l 1 .-.jH..^«SIj t_j| jIp^] oJLaui Ujl Ji ol jj 

il^Jlj ^UJl L^UJlj yLojJl ^UJL S' iiyJl LJ>UjJ! jS'l^Jl 

4_>t->-Uj 4-i-wuljJLoj <L^jjJLo CjLS" jj>Jlj L^pL<>j>“ jl jJ2_ll lIAJJjJ t L> j^S* j 

.iwJL) 4lo 
« 

Ojl jJl 4^-J? 4 aI^J| ^LojJI J- 4 ^A-^J 

^jL^jJI jl ^iJt jjjiv? ju^-j j 4 ^ ww^>Jl oL^ 9 i-o^LiJl ol j_4_oJl j 

^L,/? pVl 4 ,,^.>,/?>oJl 4 -^pUjJI 0^j-*^vU2-I 1 ^ 3 4 . 1 * 11 * .s^-* Jl jS'l j^Jl 

.(IT ojj-v^) ol5 ^>Jlj j-^lj^l ‘Aio ^1 



<Ua ^ „P ^ip f-Ls^ap'yi ^]| U ^oljl j5l j*oJl oJ-A jJu^J 

^ jJJajJ 4 :; ,/ ?* Jl oLJ'yi ^o*>Lo ^ jo ^JLp iJ j^>^o 


.(*n oj^) </yJi ^UJU ^lSm 0 yii\ iy± j\ i^LojJi s^JLiJi L^ 
J^yuJl ^Jl ^ iLULUl LSjJ\ ^UipSfl Ju 11* ^ 

a*.**./ ? S' o*^/ !<>> ^UxJl j ^-pUH ^ww>cJI^ 

OjiJl L>^>J -\jljjJl 4-ulgll 1 $jIp yij sIjLLIO ^lll tgiUl 

. O ^ ojj^>) ^ jjJi pL>u 

** *» 


.AJjX«j aUUj AiJbj I*5^> Cj\S y>Ji\ 0 jScU- V_J jJL*j|l |JL$J 


^Jl ^^p'LowiJl 0 ^ Jlp 0 ^ Lq^jl! 1 

£>J OUipj aSUpI Ails' f( oLSL-j ol5 ^ 

(j- 4 j • /? p (_J^-^ ^ « l a * J I jJUJl ^|_*^- aj y^j> a S Jl 

c r*}ij ji-kj ^-*->.J ji 0 _ r LiJl ^Js Aj Lali- IjS jA p— >Jl 

iM 

. (lY ojj^s) AjLII 31aj a?-Lip-I aJ 


w*Jl L>kJ! ^pLo p Ji3 iol^jJl O’ Ip ^U l iJjjLijo 

. ^ ^"** •» «* ^-Liw^j 0 ^^^* 1 Lj 1 0 

• ( _ # is^ * — a-J ( \ • , • * • ) iolgJI aJLp ju J*>li»- ^ 


A_^L>tJl olj j : ., <■? * J| ^JLe- a^LjJI oU j- ../» » 31 c3^_*jo i_i— S' j 

:^a>jl M JbuJl JLpj ^LUJI ^IjVi I^Lj Sy ^1 


^ j Lgj<^ J^UcJl <u!p LoljJ jLa>j ^jlaJI 0 o-*Jj !SI 

P ^ 

(jL^p'yi ( ^i> JjXxJL > AjU cAJw» ^ ' (jl (_jjL^Jl eL>tJL I g I S J 

i^JUJlj 4 ^oL«^| 0>^\ +/3 ^ Jl AS* j^S>c^ 0 LaJ^AHj ^ jOi I <U S ^<iJ| <Zj\S ^j>cJl j 

Aj^aJI <lL> jiaJl » j| olp 4 JLS jJ I ^1 JLJI j 

o!>Uijl aJiSj ^Jjit 1)>^. ^Jl jl-j .^iAiil 

♦♦ 

i-ijJlj OjJLJl cilj-US/l o-kjcJj 

♦* •« *♦ 

• t5. 







.• ,s j 


ymsiy 




>uj 


^ual^VLt <1 aa aJI e-jLuaC^I 
LJ! Jlj ^ LJI 

pi. itia. 

^^SJI ^LLiU ^uH\ Cv&\ 

U . < , j\ a II rt-cjl - 


^cJI <> ^LlaIUI ^>uvi 

^ J_jJI ^l'^-\ll U i , A II 







,;-S*^sC? 




y 


( \ v J] > 




y2£>a* tl^Ji 




l_A. 

yyjW ( 

1 

| 

1 ’ 

1 

§j 

J) 

-** ■* ,< " 4 * 1 ' 

l 


i”. 


“ 1 

rV 

Pa 


^X-LojJI ^-l.U.'Tk.ll j 

^LLjJI Jyjj 

J J^kl^JI 


^jX-LoJ > i_SuJ cJLtl *tr> 
^oLoVI (JJ-fiJI Li^lAj 
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\/y 



n i l 

2> f -*J 


JJ 




Ja-cu^jLoJI q-cJI 


Tract 


\ (10 ^ £-a-luJI 


J_>L>a m .<% II £^LAAJI 


tliiil 

^yQ 4 > A I All 1 <1 < VI ^L I.LLS1 

Jl <£jt Jl Jl 

*■ 11 

i 


- “\\ _ 


p. ? 

Jsa^^jwJl £L<aJl Q-03 2 LjlcLojJ| Dj ui. a ll b>L>- jj»\fl\y CjIjLjAJI JiuA (jjLJI 4 j J - uaa Jl AaLd^l 
l^LJl glAeJtU ^Lo^fl Oj^' IjAL>* J' jAStlJl ^^LouiJl juioJi 

,Cj>Lix»Jl3 Ji ,^-iJ^LaJlj jJuaj ^jjJl 




LgJ»x>->o ^lll C^l j^L^lJl 4 J>UjJ| olj J*w2-*jl Jwvvs^>» 

^lll «/? *Jl d)l Lo->^ ♦ *j ^lil ^S > j_JlJl ^b>*jJl 4 -Jj>“ ^o Lg-^jLL) 

^j-JJl * UJI ^ w^Jl L^UJI <jU III clbr 3 jJS iSj . Jl ol^yjl oJu 
♦♦ ^ ♦♦ ^ 

j*\jU IJL>- 0 <1 ) A ^ ^ ^ 

*♦ \ ♦♦ ** 

.L^UJl cjIjLJL^j 
•♦ ^ *♦ ♦ 

oljj-ws-p o-Sj^l -j-* ^L>JL> 4-*-vuL> ^jJaj ^JlSI ^ ^ a ll Jlj^Jl 

L^JLp oiyJ j I ^yJl o">L^laJI oUj^s^p L*>U>- ^UjiII 

^ t 

?Ul*Jl 4^pLojJI o jjL-sxJl L^-<>-L-^j (1)1 Ju5 


j\ aL*^x J l oi^ Cm^j LgjlJ j)**/7 P (1)1 jJlJl ^L>tJl c-3 jJO <*_jLSj 

. cl^l JwLaj CjIj j) * s^? *J I 0 jjb ^AS' (jl L*J-P ? dlij 

^wL^Jl lwLg_j L* ^-P (j^° 4-^-*-*-ll a^S j_jJI L>*)^>Jl 4-JJj ^LS j 

*♦ 

YjjfcjuJ! 


YTV 








o j5lSL dLwwwtij Ujl?- jJ aSjJIj j^-pLJlj NjJ 

*M & 

AjO jl) Lo j+£> ^Jlp oI^cjNL) Lg3 Jl2j j\ tc_3wLgJl oUoL LgiJi 

. A-^oc« 4 oJjLJj Aj IS" y>- 4 4^_*J 4 lA^5 C / ws^cp'lAJi A^JL <U^o 

J! V»UJ| JU'^I oNl JL^IjJl ^ >JI ^-^Jl J-*-x_; 

44 

c aJ^1i>3 oIjLj x-j j j-**-* oIjLj J-^->tj L g *y co*)Ls^-^Jl 

o j/i\j ^ y*~^J ol>*jL ^jjs£ j± J L§-v2-*jj 

♦4 

.liiUj ...S^Jt J5j Juy 


<5* 


^ r o^iS" j o^iS" (wwa^Jl Ji-ta 4, :; <,,?*_H oU^li 

A_L^2jJLo LgJl Jt-Pj ^i-Pj . ijoLjL* ^-4jlj Ol^JU-*lo 5 JjJ>s_a^J 4_UL>T^d 

(j^ ^ L g y3_» _J ^JiLwO Lgw2-*-*J 

#4 

^ £dj-> N aJoLj *•— y 

^JLp <u*^2j*J| oLJNl iail>o j>-\ ^aojj tlgJ ^J->«^Jl ja^Jl jkv-P ^ 

Js j_Lii»" J^IjliJ L<*-S" l g *^o Jl^-Ijlij ot o j-g-SsJl Lg-jljLo a-O L^*» 

.tb*)L ^ c-iJLgJl 
** 

juicJ! UJLSIj iU-LJl wl*JI aSLjJI olJ JU)I *^wdl Ula Jju Nl 

?AjjJjL1j <U-UJ JL>- N LoJlpj c cL&aIjj UJiP IS3U- of 

jy*3jJl jJL>Ji iJjfc <1)1 ( J-laJw<Jlj i^S\j>Jl { jj* < ^*-^ oL-jl Jwft 

4* 

?aLo-P a^L^o JlJ 9 

*4 44 V 

.[of aj^I icJu^i ojj— ] ^ (3^ ov^jo 3j <-5.^3 jt 1 (3. y 

.Oj^tSsJl ojl>tp| C^Li Aj 1 J 4)1 IwLfc 

cA^J •-*'. ^ ! ’^ 1 ' C5^ J- i '-» ol p±j6 

ur-° o^J .^^pLsjJl ji-oJl js- J J-^-; A. ^2 _^*^yS<3 I j L-0— l 

^Lojdl JJ^JLj ^ ^LinjJl (wJJaj ^Jo y>\ ?A^wjij ^LoJlJI ^/3jJL) 

Vi 

V j aJ*Jl Jb JLo aJLwJ_J 


TTA 



Mi 

0*_v2-!l JLo^P^I JL-flJo ^ ^Lajjt 

*^b>- bs oL^jJ tai .(JliuJl j-JLJI £^b>tjJl 

tJsjiJl ^ ^1 j\ ^yji V^li jU>j J,>Ji *1^1? 1*1. *111^ 3 er^'j 

*♦ 

b^J^J ( j -^bLJlj \p3 Jka\] aJ^ 2^J| Ajji-<J| 0 Xjj 

3^*~*^3 ^ ^ ^ A bj^ aJLoO^-I o jj U5 t dbwvw^J I ^_1_P 

0 jljjJl J-S1 j-aj iJjLOw*^ 4jb COS jJl ^3j j-b->b I 

^-^J>Jl OjljJ jUj^l J 0^>bv2-*Jl ^3j ^5-^bsjJl PO_?xJl ^3j < cJLo|jl]( 

% I a **... - - - - I -Ic" - 

.OUj 0-*» j OsS^j OjJO- AjD ^>- ^ ./? ) j 

f. f, £ 

ojIoo cJL^-plj ^»bj9 I ^^JzsjLi L^i-ij^p ^L^wUl U5 

olSjj>Jlj JLj^p^I iilS* ^UjI ^ ^J?\j J}\ ^5bco* JJUJuj ^jJl ^ iL ji? 

c-sLaiJNI^ oj^iobl^ oj^L>t^Jl j <*_sJJL)l^ ji -a i lj ^ y>Jl5 <03 4 j jJLta^Jl 

aL^JI o ^5 o^*-L ^^Lp oJl5 *1 y^ c^bljL^ ^sj ^j^>- ol5 jj>Jl ^ diJi ^_pj 

*£ 

(l)j^ ^OJ 0_pL<3jJ| Jj.5 . Lfc^_p jl ^JoJl jl o^jUaJl jl 

I _ *M* *-l 1 1 ** I (I *.l All 


4_iiiL>*_*Jl 


(>0 (jj Oj,l>Jl 

• pLqJI ^ la • *> 



I J O V^' ‘O 5 ' ^'O' ^jLU L5 

•* 

^il '*Sj^ J> ol jjUaJl oLJj C^Jlj 

ciUi ^s-Pj ol>l j->«Jl p bjlj OS I ^3 ol jjUaJl 

. los^ los lo JLo Ij^S" y ^pOoJ ^1 

•« ♦* 

£0J| y JA LfJU ^ Jl ikJl JUpVi lil 

jl 4l?-Li< 3 JjJ^>- a 5^ ^>- «-lj-?-l j^»*yi ^ ■,<-?- aj <jl L> (j-^Jj j-Jl!I 

/ »♦ «♦ 

^L^jJl j~^ j-bfl J l jl Oljj-bl jl c-sUa^jNl j\ 

.oLSJl ^J booj 

Xij^ o>-L>tj (JI^_pLj LomLlp iJjLojj ^LojJl yiOwj L^S” 

. ciJJ^ 3 oLS" jL< k j>Jl5' oljl^oJlj Ojl 


Yr^ 



Jj olS y>Jl ,Ia„« oJLpUJI ^LojJl L>*)Li*-j 

oLoJi 9 jJaj>sj Nj ^^p">Ul -b t — <-&jj *)L3 cA 

p p p * 

LoAbP £y~s*->j tllajl Nj £y~«jl Nj y* ^y.}l ^ J 

. clJJ jJ o^j A>- j 1 4>» APj^Jl 

^Qa-P*-^! y-o <Lo-L*_> ^c-c?^<jJi y-o-J <y*Jl 4 _^jIjJ! (JL^-P^I y* 

JtLa .<u^£li y ]gi>cj o j^jsxS' y>^l <-~>'L~s£\ y y j y>- b^LSyJl 

:dJUS 

j\ o jA ylai^jLwo i^JL> Ls Lww^j wbw^j oLSL>j y* 4 -L^aJI o jS jJ 

jJJl^> .a^JJI oJl^J Lw*#jLw> jl Li jZ>ij> y^!> j»J ol L* ijlS\ ji y-> y 

jliCJl UlA y o jS sJl ^y jj 4-aj*}\Jl Ojill t^i-Ly j y UaihJl 

jl 4 1 ^ A-» J I o y Juy3 clLL-p <«iwL^Jl oj^sJl Ojjj <-*-*■* Lbo ^j-SLwu lIL!^ j 

^>=jJ y^>- 4-JbJl O ^ j L>t^J I ^y l«lL jl <Loydl oJy ^yLb» yJl o^L^Jl 

p, 

i>t>-U J Abwjjj CjL-4 jJ| Jlw 2J 0 ob-A ^t-sJ>x^cJl ol b_*JJ . *U>y<Jl 

. 4j y cJa^>- 0 jlyJI o*b& oN L ^wj 
** 

Lj! y - j UL_pIj Lj 15 y- y yJb y iJl °jj^j d^- ^ 

.^Lbl N j ojI^j iJLa dj^i y5 *Ly yj t4iL5 

yi P 

^liLjl IJla < y 4 ^vj3j ^jJaj yiJl <Jlj-wJl Lai 

^ ^ aj j-^tJ ^y ^15 j-kj 

oi^j 

4^ j_^2_*Jl o jj& ^jul ^jJl j»-Ja_*Jl jjJliJl y 5 I. j-^ ij^hi 

. 4jjfeJL<>Jl A^^/3jk . Ji jS\ 6 >Xaj 

LgJLi ^ y^>\ ^UtJl ^1 AyLajJl SjJLiJl y ylj^fl ^yij LaJJ^ 

L ^ -. -„v..^,.* j l ^ ^ ^ ^ >■ ^ ^ i ji (nr ojj^) j>u.jJi ^ SjjlpUIi l^uji 

*r >w- *♦ 

(J O-^j t^UaJl ^yJl ^1 Lf^» '-^- p L^L— J 

UJL. o*)U^Jlj ol >Vl ^Jl ^Vl IJla ^ ^ c^^JJl yJi ^1 

44^ p U# 

. 4jLUalaj j,^wvJ>tJl As>~\j>~ 0 y I ji J ^LawUl ypj yp Oj^oj ^J-pli 4^-plXLo 



Li^Lk, 



_ nr _ -r. 


AjxLojJ! ?ij*i all ^y_fj lamj qI^=l4 ^3 jjttjLuij AjiAcliUl ^ «*■ a Jl ^UjjlJI ^)4-ju 

^yCLojJl ^Jodl jJu^j 


L*_> j I L^wLp J_) J— t^y** J O-wmJ AjJ-pLaJI oJ— & Cj jJj 

tijLiSsJl OjJjIj>t^> (jLAi?'S/l <z*+*j*S +j3 > JPj jJlj 

. C-»>IS y>cJl Ails' ^ j!h, */},**.* A*+Jij 


^ iUpliJl L*A>Jl 4^*ij ^jJl ijb ^laP JJ-^J l3^" N AjI 

Iff 

«j Jlj oljl^ Jl 

Jjajl ^ iijUj ^Jl LgJLS" o!A^Jlj jLJJlj ( v^Jlj <f W 

*♦ ♦* 

.Aj^LJI ^ J j>*j Up ^xJlj 


t. » » i" 


rn 





\P CkJ-LL j JaLillj olS^ y~J CjSj^Jj 

o* yji j^i ^jui ^y\j iliJi jupSfi ii>j ^i j&ji 

♦* ♦♦ ** 

. [^x*~os>- ^ y-j/ I Ail oli yp ob^^/l y*-> L$jj ^ L/2-^j ^ g ^g .*j 

j ijwLpLiJl U^\j>tJI j»Ly y2_*_> ii y° yJL*Jl LllSCoI j-il 

J*op aJI ^J-^j>cj Uj Uj bJj/ c j_^Uj bwoJp ySsJj ^ly^-l y* L*^p 

t(L^Jwo /V) oLjAj^j ^LajJl yo j-JL^Jl j^JLxJl JuoPj tAj^pLiJl L*yj>xJI 

:aJ dL 'y oJu>- a Ail S/I 4 j Jsu>o N / c JJl <_~-*Jl JLp , J U yA , Jl 9 


.[Too iiSn to^iJi ojj— ] Lj St^ <l£ }Cs^l 

^pLojJI j^>J|j Ja,^ yj<Jl ^<JI j)jb*jJb aj jpLill L^jsJI ^ jJL Lj^ 
y*3 jJaJU A^woLa *y 1 yJaJlj <U3jJl O jbvaP J-JL> JuJaJL^<JI ^L>tJlj 

LlJJbjj CAjLl$w»j AjLS” jJ>- f'Lol Looli L «/? « \a j^wvw>Jl ^JIo ( /^-wJjL^vJ| 

0 Jj>t^j y*jJl ob_A ^JlP Ail Ij j-$w»l3 . Lg-*- 4)1 olijJ^ jLJ^I 

JlS^S* ^LaJiJl jj^ j ajJpUSI L*>l>Jl olbLiJ y*l c^iiSI JJLS 

ji ji]i ajT ^jp lLojl>cJi ^3 ^y>-i j>Jj tA^o ^Ji oU?uji j jup^i 

Nj tAjllxit^Jl ^LajJl e4y>-l ( j-o OJLp-cJ yJl A^vs^-^J 1 O ISsj La IjJ I Nj ^yUjJl 

N, *4 ** 

^yji aj y>ji - ^l^5Ji ovpbbJi 'y j oJu-^ji 'y j c l^l^p a^ 

V* 

^yj o^Ijjl^MI ^IjI jy y£bl j cy>j-$Jl ^jliJJ J-b<Jl y-L>-l c 

,o ySb o yl yu a^AxJI <^i5\Jl o|i A3 y»<Jlj yL*J 


ijlj-A ?A_4_L>- ^3 Ail A^Jip lb_A i J 

♦♦ ' ✓ 

P 4>/ 

jl ^Jb-AwA_oJl taXj2-^^J| ^Jb>J| IJL^J l^i-A ^Ap o*-i3 Lo.rt..^., 7 

p p s' ^ 

jlSboL Jjfe j ^4331^2. /oJl <_^i j-j-^*d 01 jl i<u~jA j <u«ij wl^-jj 

P 

Lg-j jjLwjj ^ ^ 1 1 JLLoJ A_-pba3 d-)ljy_v2P ^Aj>- j I A3 oL^2^3 
^J-2_Xj b)l f'U^jJl ^—>t_j (jl A33 Lv 2-<J| (jLSs-oLj 

4* ^__ +* 

o J l* ^.g.^5' i? ?U5 1 >cj (jl pLoJlJI ^Li , jJl ot)bs^*Jl 


o Jw* ?Lg_S^y>tj (jl ^LojJl ^Li yJl 

}\ Ja X> jj 3 ja lLj!b ^kil cr^y^J 5 


> f 

Ojp j 1 



p-o CoLS* LaJjIoj ^LojJl o O0l-o2-*Jl ^ coLSj ? jl JcSo 0 

I^LJj c^Jj>Jl Ojj dots' ?oJU>-Ij iolj ^L- 4 4 JLS" IJla 

•♦ ** 

ISLJj VA^JajJlj iijJl <y> J^djl iJu* ^JLp jJUo (J y>-\ lob j*J 

b/ 1 ^<Uil j^Ju oloS/l oi-fc bl I ?JjJl>*Jl IJLgo ^ 'ji-l ii^lo2-4 <_^JfcJij j*J 

o I oibldJdJl L^jI OJJ-aJ Ob j*Jl ? Aio-Sb>- j aJjJlSj ojJlS ^Jip Co 

?AjI>w^ 4^Jip j»Lo| 

AjJ-bl c^i ^ ‘^“l-> (jl oJufe jJUJl olj O-i-So pJi 

?oLjNi ,J1j 


tJ_jwL>tJl ojj _^] <jr^. Oy Iaj * l 0 


yi o' "'>-«'*• oyU. 6^ 

.tu -Jh\ 


\ W> ' \ ' ' : 




Or 0 Jj J>tJ J c I <uLcJO jjosj oLo>«Jl Oj^ ( j-' 0 ls^ b 

V* 

ur^j ^ (_y* (jr» J-^Jj (_^i Ja-J (j-jL-j 

** *♦ *♦ 

uLLoL ^o-a-oj uLLJj 4-Jl>- JlS ^3j OJLpLo ^3j OJ~$wwo>- 

fjd °LdLj <&' *Lj>^ cjU.Nl jj^j iJLO* <3 j-Uj ji^jj j-UO 

• S U Lwv j^ X 

♦ 

dbJJall J& <-2^ I s-i l£-^*T Uy b ll_b Oo dr 4 _b 

.[NTT aj^M ojj^a.] iylS^ j d^A^Cll, l^£l gj o-^ 

^JUl jJl j cJU 51 J^i i^Jl Vi' <Ji ^JUI O^JI U 

.<*Jjl>- Jj>- 4)1 j \^>~ yjj jU.NL Nl o iJlio N 




fqJLxJlj jJl 
iaLSuJlj 


^v^Snj , j}\ 0L0 jl !*L*X*Jl Js-*j JU 

& 

j->Jl (j-^J 



i^pluJl UJI JLJ^I 
♦* +* * ** 


u .s 


««■! jii\ J ^A>- ^ (jLJNl 

oNuJ'yi ^ 

*♦ 

*> 

. i .i^ •,) i g ~ > 

J^P o'yLvajMl o jjts OJu>J ( _ s xJl o'ApUJI (jSl ^.P 1 Jl*. 

♦♦ *♦ ^-_ - 

♦♦ ! ♦♦ 

ixo| ^LojJl ^jJL*Jlj jlSb^l 

J 4 ** «,/g *J| 4 _a-L>tJ| ^w*v->- 0-Li>0 IS| OJ !(jj jJ>-T JLSj 

. s-I-J bw>tJ 1 lP La Ij (J*)L>- Lfc-b ' jJ ^3 4j j) C _ 4_o L - -^b O I 

*♦ 

L)t ^ UJ N oUl L)i Lo_>j cL)La^jNI cjLL^? ^ja L>L~jJI o\ L>jj 

4j jlajJl o j-A 0 


i L)b* bl ,a^1>tJ| L)bo \ j^ju ojl>*J <LojJl*^Jl L)} *c 

♦♦ 

, ?* ^ p 

jLs-La L)j->«-> L)i -L*_j 4^_b>Jl L)L^-Ljj JuSC-jo L) 



1 1 jJj jJl*_<J! 

Jlj J^SJl ^ «>~olkL. 

♦♦ 

.l$JlLL5 


i^UjJ! ^ ^UojL jl (_^b' j-^j-; L» jl~Jl <^w?l !i)j 

M ISLii .ajLo^/I JJi o^Lo 4 _pIo ^ cJj> J oUjJjx^Jl 4 JU 

«♦ *■* 

UiJl <jLi> Ijco M ISUJj Jill S^IJJI o^Jl L5 S^IJJI ,«*J 

5 /IJJI 



s 

I jiv ^a_^j ^UJbJl jJJ>- cIjN jLwvjJl oJ-& J* 

~ «-*;:*= J! 'j-'-fr ol U of >Jj ‘ l — ^-° 

,ojJLi<Jl yJl j51S c-oIp ^5^ jjl JIjj wXxj 


e-^jL>«-j^ <^\ 0 J\Si\ -1 2J3s>- 4JI 


ciJJJJ 

• %W^J 0 *»S»0 


^^jUIxJI <jL~Jl 
♦♦ 






W ^ *“^dJ 


-IjLo jJ_*_<J 1 JJLaJ 1 


-) twi^S* 9 
*♦ «« 


^S' jl^o L^UI ^ jJ ISLqJj ?^JjuNIj ^SCaxJL ^LojJl L*Ai>- ^j-2j ( -~ 

j Ol L*J-p ? jr^J 


,JlJ 


4^w2-*J | J^| jjJl j-JJ 4^_*Jg 


iJ 


..!!?4jIS *LJl Ojjj-^jj *lj^JI 

J*>*1>- ^j-° ^LajJl <wAjUgj ^ i y*a *Ul*Jl J-iJ 

^jJ ^Lvg-p^l oJUfe LgJ Cw^yu oLL^gNl ^ g ;! J_^Liwo 

^ p p 

lxj*i_>- I ^iSs^-> LoJT - ^ ^ x * ^ ^ 1 ^Jip 4-%>-l ^>Jl ci^LJ-<>^Jl e-UI^ ^-*jbJl ^jU^JI 

p p 

cA^- '-o J ' j Cgl ^ oJijk ^jLo JLs ^ o 4_dJjL>*_<>J 1 ^L«.jJl ^l^-^ - ! 0 -0 


^Jlpj c^j5\Jj .j»L^<Jl 43 jJLSJo ^LojJl e4j^~l ^ jJL^I lJ-gj 

(LgJ^o /.^0 ^LojJl 4JJ5 ^ 4*JL*JI O-^Aj j~£ Ji ^*J-*Jl jjJaJl jv-Pj 



d c^ 5 ' Jl^Lj 


u 


^2_3Cs 


Jl t 






A-jj-Js jJl aJ J_ g_3x-«J a .A jl & 

.LjiLlSc^l 


^Ij iJ>Ujdl syLiJl ^ A^L^uJ! jJ^LJI ^aI (no LS^JI ^ 

*♦ ♦* 1 

AjAsS^cj ^^vJlj Ajj ^Jl j ^15 JJl j jJalll j5*l j-°J 4-^ j->tJlj 4^vJ>J! j5*l j^Jl 

.4^j2-c>tJl 4^iiL<Jl o cLLo ~i 4jJajw^j I5"j y 

♦Tv ♦ ♦ S ** J ** "S ^/ ♦ 


L^Jvo (_s^ i — ® ^*0 cl~^ (_^i?Li^Jl oJai 


m 




U? .>• c j wLJL*jJI oJbJUJl oLS” jj>Jl! ^ 5 ia • ^ ] 1 oJijfc la la 

^ i_r-^ °L>4^ J >=r J-^ JU-pI J | ^ 

^ ♦* \n - *• 

Uil j_La tl)U Ju 4-flJa-L^Jl oJ-A ilj UL j U5 

UjlSs^l 4UiL<dl OwLa JwL^2j US* 4j J Jb (JUplj oLS* j >*-> 

j J>c -^ A.4 la I oJ I Lg-Lo U? J^a ■>- 4j|jj>*lj i'LojJl J-S"! crH 

. o*Uu*Jlj Ul jJaVl ^1 l& jj*\ jlj L^LJLjJ 

^ flU% i a — V 

oLJUSl jLjS-Ij (j^j ^LlaUlj JUS/1 { y^ iJjj-wwJl 

J jl5ol ii j-JlJI .jUjJI ^3 ^Jjb>o Up oljLUl ^U-JLj jl 

U.? c^u_^Llo JUIj U j-U JlSsJ 4^uUJl oljUJl jU>cJ .^Jl (_5^j ti *-UUl jpj 
^ l » j <u\ jr jc]\ ^1 CjVUaJVI iikwJl alfis iJb*J 

. d-jLp-1 . \s > ' /».« 4s^-^]\ 





dlo liJj LjI*j 4d lg < < Jl oJ-& Jjlo 

. a^jJI cj*>L^p ^xJlj j ^mwJI ^p 

♦♦Limbic area 2Lu.*Ul ^qUu'I - V 

M ♦ 

^IjpJU iikxJl oJla. JJUJI JLo3 

4^Lp Lttj jJLJ >«io>sJj t jil ^ ~&-> <_^*j tolij,,. i<g^ i'j 

•Jr^^'j (*-^' LS^' L 5*J tiJUJ! JUpI y 

t&l^LU^I ^ fllrO ) 4 — £ 

•Ji ^ £, f, 

4jLij! oJLft a alv. ^ Jl ojj^ ^i>ej .e-LvJfc>*yi^ j'UjJl L 

ae-l ^JsJ Ij *_^_mJIj 4jj jJU A...^?.,.,^?-^«-oJl 4~_v2-*Jl L^j'yL^ajI (J^p- ( j^° 

>Vl ^UjJI >I^j 

♦ISjlII 5_oJ J, UkuJl cl* lijLu aJbrJl 5^JI cl* J*>U- ^ 

♦♦ 

( _ r Ul LLp tg_*_*l ja Lf ^\j llbJl djJjjJij 

Wj b* 


dJL[jM£>j StljjfljLi 


SI aflaljl _ 0 


*-*-U' j^S'J j^j^J h)J\ j^'y o^J Ay^' '-^ <jt* ojUJL; 

U, ?! 

O^^-wwAj ^,.J l,_3 ^ I ^A^*aO ^0 I 0 1 ^O L^ ) 1 0 ^^ -L^ t— a .*.<*> 

. do .i L>- V I 4 -pL^z? . -i L~wO t 1 i O 4jJaJwoJl 0.1* <— s-*Aj U5 . 4-oloco 




LLL 


)j\~k ltti\\ 


o-3 1 jj^^l yo <LoUiJl 4^-w%o>sJl ^<Jl ( jJ* LgoLo j-L*-« 4-iLaJoJl oJ-A ^JLdo 

yt 

lILo-P^I *Lul o-dl jJ^^lj jtw**o>iJl ^Lo^jl tjL/2_>Nlj jS\ y* 

^ jJall ^5 y>z]\ jS \ ^-oJl Ufe ^oljlj LgoLo jJbox) c4jlil>«_<Jl CjLS^jJjJIj 

l^jli dUijj cUy> buU ^U i’jV ^~>w2 jj oLS’y- j» j>}lj U; 

d)L«Li oljLj-«Jlj JI^pVIj olS ^>Jl AilS^ jL>cjJ ^5 i Ijji 


4M | 


^SjJLilt J ^IS'JUl jS\ j*-*! JA 4 ala: -fjl ojjfc L<k-^ 

l 


. 4-jLi?o!l 



: occipitotemporal area 2uci infill SuJIjlaJI _ V 

^jj3 Lo ju>-bi pLojJl iilS* 4^-vj>rJl j 5I j-JL> 4 3 la « I oJ-a .J^Vj 

♦♦ ^ 

JiSju JJJI Ji UJL.J J UjLiJj LfLUli oUJ^ 

jJa>~ /^olSba /^o 4_b U J Jw»*_<Jl jJl J 0 Jo 

J5 iLpli JUJj 4jjl ^1 oUly^l j-o <oUJl lg-> b J JJj 

. ^jfcb Jai>- 

JLC LdjJuJl ^ fllr^ A 4 — A 

. Jajllll JjLJI Ja^Jl J-P 4^JaV <JI oJ-A £>2 j 

(*-*J tOj-bx-aj ik 4 5 )g « ^Jl 0 j-A jl '^rd 

!l*^ V ^UjJI UpIS "\j~S lyr 4>' dJUi 

^Ul aS’ISo-I ^Ip (JL^pI oko^l Aj L« o^ o-oJ-p ji 

Vc^'j (*4^ a* cj^J ‘p-§~dJ ^ 

_ 1 ^ la C^a <-L^ d -b^) ^ ^5 l v>— >.*.^. > cJ ' ^jA 

SS SS\ j_*Jlj li jJLmJI jS\ j~*j jL^a-JI yS\ j^j 4JLL*v^Jl o ^ * * 

44 £ 

jUc^j ^ (jxUl 

: jluajVl 3^.1 jj» - <\ 

-J ♦ * V V 



j jbl j^Jl oJufc ^ jJLj .4-JliJl ^LojJl 4 -jJj ^3 J-Sl j-oJl ^JL 

JJ Jt> J| J toLoJ*^ Jl J y>Jj oLIi5nJ|j JLSw^Ij jJVI 

yj 

<t^»-L>*Jl e ^IjJl ^3 l ^ 1 j-* 1 -k cjIjI jL>uI <-LJl l ^ • ■» f' Lo-Ol 

• l$J! 


i v4 _ \ 


:^4u Jt j 

.oljL*Jtj oUJl53l 4_pL^?j Jl jA I 

^\yS\ J y>z^ JI^Jl oJla o^jjjjl Jv^xJl oNU^jNl jMi>- Ja 

.ciU^ oULijJ jJLpj wL«J J| 4jiljj>^^J| 

^o LJLp ^ jJj jj-^LJl tio^U>-l JLiv^l J Jlj-<Jl o-La ii jbio 

. jkJU JI^JI UlLv. ^Jl i^UJI J^ 



AjLaOeJl _ \\ 

1 T ^LajJl <ui JJ^P 4 ^pL)Ji!| o j_JLa 1I uW2lwd O jJ>- ^0 

c j-^j o^L^jJIj jIjj^/Ij ( j^-wwoU»-'y I JLa^I 


<jwLpLHJI L^UJl ^ oLo j_L*_*Jl 'jj* jJl SCJl yS\ j^Jl oJu* L>J 

yS\j^]\ L^-L ^ y oL j-L^<Jl JuL>«jl$ t L5 _pLojJl u^°j ^w>^J 

p ^ 

Syj-P L-Af wiLJl yJkjc— yJl ylj^i jwUaJj jlyjJl >twaJ i5yj 
- OV OUjj^aJl) lijS'jjJl iybijJl oU^w2i*JJ ^jjJl pU«jJ! ^1 

U5 L.LJ l«5>ui o^l^Jl Jl y5yJl Sy^JJl *JL» y«j (o* 

. o L , (g , tf . ) Nj ioLj 0_y y> -0 y^s 01 ^LojJl LgJ iljl 

: (nr Sj^ua) iudcliJi _ \r 

^ji j\ a^pUjOi s jLiS\ ja i^yji yijSn ^ajj uj^p 

LfJ-p Oj^j>-' s ] 1 lyL~J « ./? i y 1 g * -0 ■>- ' j> l g 4 ^ ‘ * 4 ajJLpLaJI L 

ji~~, LjlpUJ! L*>UJl jy y * j .UpUj iiJ^j i^Ljo i*_>^, j^J 

■gisfj Lgjls'j jiJ (.apj^JIj j^Ldl y> iJU^j y!y ol 5 y>Jl 

:Wernick’s area ilLu i * _ \y 

»• ♦# 

l\ <* Ijw? y* 4^JaJw<Jl oJl& jl>-lj t(l£ flj j-s^-j Q jj U5 

♦♦ 

** CjLo yX>Jl y—w**>o3j ^ ^yj jUa$l _}5y Lfj Js*>u 

z' P 

— . ww^>sJl lS^I woJl p t^LoVl *^o Jt oLjuJJl , cM^'j i 


Cr 4 u-^JLH (“OlSOlj frLJ.S/1 y 4 — j" _>5ly>j 4 < _ y lpVl y> yi" ^r^'j 

°0_& yo La^ jj C->L« ^_L*_»Jl j^mJU l y .• . 1 ? j (j j| «_s yL> iOJ t^Lo'yi 

.is 15 j5lyjl 

OaUs-pIj 4«-15JJ|j is y_«Jl A-aia.La «-LoJb»Jl L^_JLp ^yLs^l i^JLiJU J 

p I p ^ 

.*L$NI yyj ^JJ J- 4 ^ L^i o' gnastic area ^1 Ojy-I 
yl50j 1 yj L> J5j oU ip Jilii'yi tilL) y iala^o 

y/ ^ ^ 

U> A.^.lg LoJ I oJla .JLJbcil ,«i obu wjy-j 

.olj^i>-j ^j-Ipj jl^l ^J>\ cjUJJI j ^L^wuSfl jSl j» oUJ o^o 



Lo ^ d)jL*juj 3^3 aJLL^j 4^pLojJl j 51 ^Jl 

+♦ — yj 

oy>%jj cells' j>-j jtSol L^Jjj>o jvj oUJJl j ^|X>o 

Ljlp (1 )L~jNI lLLSJjj tLgjI l fro J o j^lAJl ^3 <Cjy>zj Lfr*ip 

fU^ i/> j^3 V^^'j hj^ jj^j t^lS'ij 

.aIaJuJI ^UjJI 

P' P 

(1)1 ^1 t^LajJl ( y-4 ■> ^^3 ^Jl OwLA (jl 

r ^ 51 

p ^ P 

<=-Nj_» jl a^-j aJj .(j-LJl <>* 7~^° ^jJ oJl j_a j-— . jMI L-i-s^jJ! 

• Ojl^LfroJl {_f3 3 I /*— ^wXj (l)^^(Jj>t!U-sO 

♦♦ *♦ i 

l5 Jlp oL*>U- j ojljj>-lj ^LojJl j5l jj* iil5* d)l l +/a ■> I o j-S*3 j^>«-j 

^ P- P- p- S* 

olptjl jl <L^il>- (_^l 0 ^JX3 (_£l (l)li (JjUjjJ l I ., ^> -*.0 JLm 2 - 1 ^ 

J5 ^ J^U^- ^1 iLji5 oL!)U- ( ^LJ a^-lj 3-r* 




p K r ^ 

^1 jJl (j lLUJjj aJIop <^*>cj Lfr>L^ Lgjlj ^ 

4j j iwl> J 6JL35 j \ jJLll 4 jpLw^J Ljj-w»> LpL$J>- 

.^Sc>Jl JjJUnJl (jl>t-ww*3 lA^jJ.ajlj O^IjNL) 

*LJ_*Jl oL« jJw^o c 4 aj-^' (*-^j c^-^J 

bJj L«j 40 jSlaJl Ja q->-j j»JjcJIj j^^jjiJl <LJl U la^- o^ja>t« 
jl £pJUI j\ ^jaJt jl ^1 jl jl jU ^jj 

#♦ 

^3 I o j-«-yuaj ^ Jui3 U5 

** *♦ 

e j^^/3-^ll o jSlAJl o j-wwvj2j ljJ^>tP . JjVI ^Ji 5 >UJI 

J Lo-S* Jj^u^ j\ d)ljj JJL*Jl ^y* { ^3 *^cj> [a d)lp j^> ^i3l 

JJjJI Lfj ^jJl I ^JjjJaJl o J 0^° 

^ ♦* 

p ♦ 

_J I L ~^i 1 _C> 1 . Ai * ^ jQ A 0 JU H 1 1 JUa W 1 4^£2_*^> J^. H 1 1 0 ^ I i-i_J I * wU * wwwvwJ I 


1 ♦• 

jt-JijJl jJUJl j\j ~» I /y> I 0 ^siS* (_5j^-l jj-^Ij jj^®Vl oJ-ft C.wjijj c^oL-l 

. ^Ua^lp P AX^-S\>- / CwL« 9 Aj ljjJ^^>" ,* +A *»— 


. / t'Ti *>'\'t'C' *' * >.f . ^ . ,<<rr . i^-^, 

.[oV' Aj'VI cC-J-^9 ojj^i] ^ (3^“' Ajil ^ ^ 1 (JV-Xj l3L? C3.'-3^» ^ 







4 J J <U3 £c_£jj <■ 4j JLu ^1 <Ul J^Jlp- jLflJ 

^ j jl5 ijJ LpLo U t ^0 Lg_» ^boJ toJJL&^lj jL/2jNIj 

J^kO-oJl ^LajJl |j_A »aJJ . olj->s-*-^Jl 4Xjl OLJ ^ j ao 

^ Si 

i *>Lw2. .4j ^Jl^“ lX^ 6 f ^1-P ^wj I - 1 ^ ^ 

,JLi !jjj j\ OjJ jl JiLi jl* bl Uj C4^5 <blSlo M ^jJ! 

^ ^Ujj b (jjb ^w^vU ya ^JLp *LJl*J| ^ 1>- IjjJ 

I<ui ^-j jJl c-^JJ jl ^ ^pt^j IjOpx«vsu ji j\ y y\ &%j\ 


rwv -VII - n A< ' KH \>« ^ ^ i^Y 

. LVT Ajjil C ^jP ojj^J jM \y*Jl$ iy* d-Pr^bJ 4Z±yjJ O W js> 

(^1 c^l J^-Lp- ol ^ ^px-^JL aI jjo I jJLl 

t jOl ^ 2PxJL) pJ ^ Jpx-wjl ol li-ftj t jJl *L3 fJJ Ol 

oLS' t jbu dUS ^ Li Ijlj JL5 jJ iSoMJl oSf 

(J-Ip- oL5j <■ p..^]g *Jl (jJLpxJl Ij-ft UjlJl qa ^xJl jJUJl 

jJoj^p .jljj'yi <So*>L*Jl p-L^jI ^o>- j tikis' p'L^^'yi (^wUl ^LojJl 

i)\s ^^iji *yi c0j_^-^->-i (, _?* jt £ l$sj^*l^ji 

♦♦ 

^j-lpxJl 4 ^ 0 , I s ? oLS* ^j-px-^JLs (. ^jj jiLSvJl oLS'j j^Soo-wlj ^jLi Cy° 

:^1 jSy\ j JM>JI cJUiJI ^SOJ cjUJl lift jJUJj liJI 


jf <jp _>*j 0-J--C-& JO*" ^ (£& -^' ^- =&'yf 

l> "W A » \\[ '>' ~\xi A »* s> s >^^'l;r > A> *A vt *. ^ < 

j£>j iljJo y»j <^===>j0-> V ’•* 

.t^r _ w y jbSfi s^] 

Lxlxp-j tails' oli jJpx^JI ^ IbL^sj c^LojJl Lo>^ 5 " JL45 

i^JUaJl ^ja ^JUaJlj ^~iJl Jjjj J-^ 




• [^ * 4j^/ I tb-Jl AlloJL/b^ 


^Ulkllj obljJlj ^>0^-" J! <JU^, bbj di)jJ 


; JUi 



.[o^ toUjlJUl Sjj^] ^ o^t'J u<: 

IaU^Ij jli» ^0 ^IajJ AjU>*^ AT^Sl^- oj-A OolS »Aij 


iSTjjb Cl -& Kj^ aJoj rll^i ilLj ,>• ii h-*^' C}^ 

. [r _ y jbjSn toi— ;)li l^b '.£& ^ 

<j' t-ij^J V-*°J VJj^j >*J f-UJ-U 

^ N “”'' yl “i 

j^Juj p_L*Jl ?Jj->^-> jlj iaJ^j d)lj c^j-j J J-^4 dj 

4 J l dX j ^ ^.*>-1 jjj L 03 ^cjbLvvJjLSl j C-*! jL*, ^>> sJIj 

^jla.j (jl <J <JlSj ?LxaIj L^-n^j oijj L* wLJuj ^-L^-u ol 

J Aj jJ>-^J Aj j 3 x^a aI^Lxj <^^-Lwolj aS"^-L*xJ A«J>-L^? A^w2J>t^ 

^ — Wi (. 

aJ ^ <>-^ j Ijsjli^p Ll) <1)1 ^L^wXiJ 

^sLj>cJI c-jJcloI Lo jjl<o a1j^-L? ^Jw*^ Lo jl*_Jlj o j^s>^ <1)1 

L5 l r o ^y> {j* i^° U-~° 

«* 

^0 aJlaJuJI A^-jjJt owLa .^Lp ^- vg -> <1)1 aJ-^L>J1 0 L 0 JI ^wL^J 

c->! jLo j ^o o^jj Lo j ^jjj (jl ^L«wUJ ? 0 jJa ^ ^J lj JpLJlJI j 

aJl*j>*j ^jJiSl Laj ?oLj jJ-^j JL^-jilj <l)L*-*j jj-^ <_$^i cIk^^ dr° 

♦* ^ 

iJufc j ii jJLP I jlA j cILajJL^ I j-fcj <^JJL>- IwLaj I j-Aj iijjl I-Ia Jj-S-j 

Yi JO-JI 4lSj 

- . 

LaJwo wig-L) oLJj aL15 / c j>- 1 9 Aj^-LP (l)L^r_ll p wO 9 LS* 


T-f 


■ 

aaISo jl LLp^ JUj Lj j! lljJJ d)l 

^j l v /3 1 S 7 (^Lo^pl ^3 Lo^P 0j^-*-d A>0 >-Lv5 

^jj^^JIj a>t^JI /^p i U-^» aLc>J ^1 a^jJI o % >L^p 
J aI ^C r JjJl ^ a! ^ ^A J-A ^Aj^lJl ^-> 

t» 1 ♦♦ ' *♦ ♦* 

^1^5 ja U j ?aJ Lf^i j-^> c^UjJI ^ cJl5 (jlj 



bbdj Ja-oojJl *_* bL>jJl JlpL &j <*JlS 

* * ^ ^ 2 

IwLa £b>jJl ^yb ( *— a-JT ^b^jJ lj wLp wLaLJLj LowU-p j^cSu^jj ^ l_ ^ \ o c i ^ 

dr 4 (*-*^' es^ (*-^' d— 3 ^f'j^ ('^* *) a_f- ^i'ji y *jjjj £^$1 

^ c5^ 4j4*)bj ^^*41 c5^ f'LS'JJl oJL>- <*_^~**> c-i-JLS* y 

*• 

Ji-b ^ J^>j ciJ_«_*Jl <uJ>U*_<JI ^Ulj o ^tJJI ^jSU! jja^ frLJbJl 

*♦ 

tf'LajJl (Jlpol y aI A-s-pLojJl 0 j -Jlfl- l I y J^j fl A^wSjJl b*)b>Jl 

cJlS” jl j ?L^ijlls>jj Lfj«3lj ^p iLJi *LJ_*Jl iijJj j*J oLJJi cJlj Lo ^^xJl 

^ ' ** 

jL_L« 0 * * ) -> o j«Ai b*>b>Jl oi_A y> 44 yii cA r „/? aJI iJL>tJl LJ-b 

^ ♦♦ •* ^ 

<uJl« ^ oljjJl ^ Jjfcj ?4_Jj^Jl J-* frjj>- $ ?y-U- 

^s ^»l ^y-*a*Jl olitjJJl ^ ^»l ?oL~>Jl jLu ( Ji»-l ij oLoj^u j^j j5C Jl 

L. ^j| a! ?i~^*Jl L,*>UJ| J* Sll J^jJ *y ^1 Nissel J--J 
' ♦♦ *♦ ^ 

c Sal ^ aL l lj c^ws-^Jl j*JLp ^jJL>Jl jl yo oLU^I dJlj Lo 

!4jlL>- jl ^^b oJL >-j JlA Jl<JI ^LojJl Ula jjli» 


[^ iSlI iJIpJI SjjJ 44 ^^' cJjjl 


>! 


. [T^ aj^/I ojj^-] ^ j 4^*1 Xi 

; j5li Jl5j 
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[Vo Vj\ t J^J| Sjj ^] 


-t 


V » 


(j ^ ^bllll (j 3bb oj, bj 

i^Jboj 4jb>twJ (JLij 


« jit ji;g> •Ji v ^3t 

4 *4> y^J j ^j. 1-4 jj 

.[0^ tjiUj^M ojj^J ^ ov* 

b*>b?- J^" ^ J-A-bJ| ^\ 4-o^b>J! Obi ^ya 

J* CJ15 jij cSL>Jl iLb *j*cj Sj Jjc: Mj j£ N ob tUjJl 

Ljt)b?"j f-b^-o^lj OwLa-<J| 4Jl la ^l la >Jl ^1 _>*_jj ^JlJI b>^)b>t^Si' 

^b>jl*»j ^>jip ^yj jlJ JLS b> 01 yu |jbh bb iil5 



4^jwL5Jl (JjJj bjjp Lg-Lb (Jjj-Lwo oljLg-^j o1j*j>-j 

tiyu Jj c4j Jsu^ lL> Iji i3j-b Jj ^Ij-Ul Jp jUU- jU^I frli J-*j 

I^jjo jl oIjp- tiJJjj OjSAi 1 Jl vJ' 'J 

. Lp J J tiSbj lalJLa 

4 J j_£>t^oj 0 jjlJLa iS j-^^l 0 J~S ^\y>-\ t\jl> J}-L>dl oljj>5_^3 /^3 

Jljp j! l^Uc^l J^i^o oLIp LfSlS'j ^U-UU oxi t^UijJl 

P i 

..!!Ujl L^pji. jI>J ^'Jj 

j o^'y ji Juw« ^ c~j fUaJi 1 ju» oju- oi *u.uu jj -jj 

yj , 

t4Jl>- jUU ^1 j>^j UoJlP ljj~b J-il .L^jjL 

^ > 

<V 0 '^rr > " c_5^ 

' ** f* 

j*JL*JJ J-*-vwo CjL^>o Lft c ^j>tJl ^la^A > ^^1 p 

sJjJl ajLp ^ ollJ ° Jr ^ Jl ju>J l>uLi U5 .1 ^sS\ jjjJi 

CjLLJiJI oJl a ^AjUij JuJ-^J ^ I^JLLi JL5J .oL^^Jl lLUJ ^ ^ 1 

oU^LUlj ^Iju^Ij S/IJUl l«il JU jl j tol~>Jl JiLj 

.otoNl Ujj^j oU ^ ji li-fc ^LojJJ 

^Jlp c_3 Lo ^0 jijLJjo oJ->-l^Jl A,*,* */2.xJ 1 jl P-Lo-i-*-)! J->-J J-tfJ 

£JLj ci' oLi cHJJuj cdjjU^JI i^^Jl L>iJl ^ LaJl (UO 

Lj lJu& c L^— wbU2j <l1^l. , >c-U 1 ^3 LgJLS' 1 c « • *,< ? * *"*> Ula^l 

Jl JLojJl L-*>Uo ^k^l jJ53l ^_y>^l jjIjjJI JjU- ^ 

.0^1 J JU J^ y> y>\ J J»Jc^3 eL*>U^ 

*♦ ♦♦ 

^w^U-Vl 0 Jj>- 1 j 4jaj>J ^ LpLo3 iSjij^ JJ ,v2j 

ij J_^2_*Jl 0 J-^ljlj ^Ijl J wLv^LJ ^ L g 4»li>JJl 

* f. ~ 

..HUjI j L^cwoj>- 

bU_> j ^i^LxijJlj 4jj^>Jl ^1^1 1 j_a JU>- jj^wuo 


0 s> ♦* 

• ^ jfl ******* 


Too 



^ „ I? p ^_!L*_> Oj-So Lo a^JM dl **> N aJ| 
oj~5* 4^pLl^ L^jLS*j Swb>-ljJl aJI>JI jXJ Ld 

Awtaj AiaXSCa A3*}d_*Jl J^LjuJL a! axS^o 

♦♦ 

L— Aa,*/3 L> ALLw<Jw^ L^jLpO CO^W^lj AS" 

0 Lg-^Ulj col^Lkllj ^ jl^J L> A^J^O ^ 5 l.^JX > ' l d-> Lp l.X*/ 2 -l I c-^ljw^l 

L^lS^j cOj-v^jy>-j ' j^~ 3 cj j-blp' 0 0 

(*>> A* o-^k ^ t ( *-r*'J (*r^ > - (*-f^^J f&.JJ Ajiai Ojia^J 

.^^ipj £^w ^Aj o^jJj 

..!!?L^-Ll« jL_La ai^j dUL !sjl>-IjJI aJ3JI ^ j_x^>3 ^J-p Id* 

j&j t^»l jS- OY**) /^p jjjj N ^UoJl ojj <jU tU^lj J~- U5j 

^ ^ Lg-XS'lo-^ djJj ^ A*-pLajJl 0 jJLflJl ^9 AwO JadjJl P-^>J| 

♦♦ ♦♦ 

.Jais Uly^ OY*) jp Jjjj M l^jjj OjiSi iul^*. (0 

I^jI Sfj c^UjJI aLpLLSI U*>L>Jl Ojjj 3^0 j*-p jJl ^^Lpj 

J-*^j J-^ j-° toljLg-*J!j jJl^a 

^^oLw-L d .-<»J \ pl^^wJl Aj>zj j3 j 3 j£j Lgj^ J l l_ + - S' J 

JU^j f-^Jl oLLp i-b>J ^1 ^w>L^Jlj ^Ul*Jl aj^Xpj 

’ ♦* *4 

!Ail5 AJ\ ijl^. ^ ^ 4 il ^Ijj >JI c-CLwa^J. 

|j-^_jj ^LsaJl lJ-& JlL^j \ ^->L> i)\ ^j->sJl *Lo_Lp (J*^ 3 

I i)\j N ^ ?Ai^j^Jl ^Lg^Jl oJlA J5C> ^ ji j*J ^OjjJIj J^iJlj 

.aJ 


iojji L$Jj-*j N oji A^Jj^ SjJLij cjL>*p^ &3ju Lo jUtpl ajI 

/ ^ / / / t / E t x" ^ ^ / / 4'p / E/ ^ )■ »/ s s \ 

X<J^ (J ^ 9 (J U^iiy' Jf ^ UpJ( C 3 ^“ s^l;Li Ajs\ ( 3 ^ 

^ t(l)L<*XiJ o j ] 

j»- A “'-^->' (3jL^ (_y^ tUJUJl « j! ^ jlaJ 

oU>^1a_<J|j f-tjNl IjJiLjj ^ cr® 'j-'j'-^j j*-g-JLjL5L»ij j*_^jJ_pj 

^ -•-s ^ ^ ^- o . 5 (.oL^Jt j (jJjiJl j^i ^ ^-Ls^2 j p_^_Lp OjI O 




Cy 3 tAjlll>c_<Jl A->JjjJl <-~S y <JjL>- y* p-gJw* J A «,& », ) 

olwiiiA-o < — oLw>J| L^Jw^ oIwUjI ^iJl a-*jI y>c Jlj Lww^'yi A-pLiv? J jL>- 

( _ r va-9i t (3-r^- p y J-^ ir* -jjh^h JW^> 

P . p P P f, £, 

^j-4J toLolj <— ->j-Ajl ^ , s < g j I ^oLolj l 5 ^-*^2-3 1 ^j-4 tL^Lolj ^ j^l 

j*-g_Ll3 I j-U-*-J jLawjJl ^v<2jl 

1)1 -IjJU .ajU^^ou o ^oL *yi *sj Mj oJj>-j ^ JjT jjJj>Jl (1)1 lj>Jj 

oljwli (3 L& j-*-w2 Aj j.«/ 2.P jl olo ^ I ^5 j}\ ^tjlj 

IoJj>-J 4&I Jlu oL>Jl J jJl 


S ' 4 


. [AO i/SlM^)|| i,^] 45Ui *j\ Jj\ J ^1 £j qj ^ £^J| J ^p\ jJjlZtj 


Nlol j^Ajj o/j^j <j^ Ja^, IjiLp I jJl*J I jA^>-l JjjJ 

UJ 

7 P 

. AJjJi^aj ojJ^lu AlWUa^ A^->-l j 4 ^>c^a< ^j^JJJ jl *^ j c aL jjp <U^>cJl ^jja 
( j)lg: <Jlj A^-S\J>J| yA ^S^Sjj JJL*Jl ^2_*J <L_3 jLJ jjw^Jo 

p p y*»" ^ 

A_3J-v2_!l JL>- jj (1)1 J) •a**J 3—0 g * ■“■ Jl -> ^L«jJl L>^>- ^ry 1)1 ^^a -wJ 1 

Jjfcj ?iLajuj! oIjJlISIj jt^walll ^jJblj ^ Aj>-jJlJI oJufc ^ r Lp j 

oljLLw U^-U- jli ^1 jLf>Jl J? t^UJ! obj^j oljJJ jjiUj 

♦♦ •♦ M 

*2 ^ p 

ci^Lwv2-p Loj I) l +*+j£o Lg -L>- 1)1 c^IjLJl<>JI 

I d^CwsiJlj oLijjJJl j LjJu jJ' jjLw<iJlj a_5_^^ 

p, 

ir* aL^j Loj l£j^J (_r^j^ °^rP"'j 

d\ L^UJU jZUj Jj *> j ?UaJl« ^Jl o! ^ jb-l jJl l j~J\ aJcsZ, Uj 

Jj>t-Jl \3l& <_5-Lp ( ^ * * ) La^wIPj [^Juu Lgw2-XJ 

^ ( ^jwL>'yi j^i igj pjv^Lis *y ajLJ^ i_p >*-* i)^3 

o jJL^^o aSL~s i L^J oj> jl j tL^Lg^o 4 -^w2jJI £\ j^Jl oJigJ cJlS'j! jl 5 ii j^sJI 1)1 

jl^l ^ JL L^U: UJl JUSll ^ 
*♦ ++ 

o ^-Jl5Ul j /^o A3^L*Jl A^sJ? y>zjj (^^Lo LSCjAjj U JlS'b jJL) 

«4 *• 

^|0j)/I J\ jaj Jx^Jl j ?J-i*Jlj ^UjJI ^ ia*>UJl ifc-ls ^ Ui c^UaJlj 

?oL«iJlj oLb5l!lj oLajJ^xJl ^yy>zjj \j 



^^aJl ^ j\ I &' J-^' <L* ^ \*j 

Uj *i 7 -jj}\ ^ Uj ^ j»j ?J-aj«JIj ijsd jt 

\w - ♦* ♦♦ 

<i5Lij 4ijj Uj J5 

(ji b ^cH 1 ^ 

* -> ^ ^jJl 4 «^l jCU j^-*S"*xJl — ** -) * ^ J l ^ — >^.^>..1 1 ^*-JL*-Jl cJ^-lj 

jJLi JJ6^ ijJLw A,^JI A^jUl i-ljjJ V^Jl) Jj^^l J^' 

V* ** 

^ , <r ^ P* 

wLjcwS . a.*.,^ ^aj^a JUpI ^- , ^■—" ,s "' f>> ^ La auL >L<*_4 <•— jL^a>1 0^° 

*♦ ** 

N \-*jo Ajj lUoLLo Aj^Jo ^1 C-W^J l>- .oJ-AUil ^Lbj (J^J ^"^ <wgJ (J^ 

tLJ j->- ^o j*-SL*JJ J^AwLoJl ^jlJI ^,41 ll Jj>- jj (jl j Ji*J! ^ (j^. 

^•Ijbl J..-P sJjjJl aJLA_*_«Jl 0L0 . o ,,,<? »Jl ^j- 4 aXjLa .ilj^l £a >—aJIXj (_^jJlj 

.<u!pj <CUij>J 4A3J N p-JaP ^1 

4)1 a j^>- j Jlp JlL*JI Jj/jcL~ijn ^ <LAjjJa.ll #Ja» jl <uLJl>- 

** -< . 

0^0 p p. “* ** 

Ij la - j* l>- j^s ^ jiSl <Cj.A>jl ^ ^J*Jl jl jM 1 I.X>- 4 jw-L)^ 

• ,wi« oij <£l ^ L^> UUIj 4^~ £y\j 

** ** 

JJL*Jl dUi ^0 1 jlS I ^ ^■la.^Jl (J j-SLSl 1-i-A ol j3 0 j3 d)| 

cjtH ^JJl 

b*/ 

j-v^>Jl d)li ^Lp 0 y^j ^) j o Jj J ^-^ ii^ ^Jlj 

^ V^J-5^-^' (*U-^' ir* j^d c?^' frUiP^lj ej^-S/L 

j-A aJI j Jj N <iJjJl ^jjo oM N I oIjJLp AiP jj>tj*_) 

J_4-p| A_>jLdo-) Ll^-0 . 0 ^jXs-4 ^JLpJ C ^-^SsJ>- jJU>- A^>-L>s-; jJ^Nl 

A^>|jbjj 4)1 u,kp LJ c c ^ J -dJl Jji»Jl 

. (( » 1 1 I aJ I Aj a^v-Lo . -3 / a!^- La , IS* , 3 A^-^>- Q 


gsa3( 


/ 


< A / 


! aJL>c^ 


.[or iNl toJUai 5 jj^] ^ (JsU AUI j>^J (jUo ^ t|j ^ LOU 

i'oJZi & ^ft J^2 ^ a jfc l)> :JJ14 j-* > JU^ 

.[0 Aj^/ 1 0JJ^»] 



W j>ji j* l> ^ ^1 Jej 

L^iL" p oUjIa^J Uj <4*-* *iw> lysA ( _ 5 iJ 

•<_5fcl> (*-^ Cr 4 

oUjl*^>j Uj a^«-« oli^p iU«j} ^ ^^1 Ji*Jl JiiJ 

^ jj 

^1 Jj>sJL>jI J-^-*-^ J5 t<ui L^pjj o^wi>x^o 

M j JU>JI Jjiij Nj tiJijJ! ^1 jteJu 4 j\ L5 t jJaioJl 

^1 * j! a\^j>- 4_A 55J cil>tw2j Nj ^<JL) 

.o^ljNl wiLLw M j ^^^>0 j%JIij Nj <_5^ Nj c ajJlp <5 L# lil 

^^*dJ A^ij J-Jj>tlj ^^LJl JjL*J| ^jJL U^-o 

jybl I oi-^ ^ ^ bUj>~ 4jU JJL*Jl U>l . I^-wIp 


(, j?J '“■ J kr’ tf ^dj-^ cs® |_ ^ - ^> ^-<J' (( jj_^y»L^ OjjjjA Ojjjj)* j»JL*Jl JjJL 
• Cjr-^j ^ ' Js c^LaJIj ^^IjjJ! 


^jAy^i AsSii j t^j jJa^Jl 


°J 


» fc *• 

x 'Y ‘ V * 


iL^jkJL 


*c, 




jL^oL )) 

t ■ . 


J .J 


lil 


j N pLL^ 


\^uJjb ol Nj J^VI ji>o (1)1 iJNl oJl^J M L5 tljJ ( j^iLuJl ^pMJI 

. i £ J t~S\ JJuJl J*a> US’ t _ f ik^> J5^J 

♦♦ 

(>A lMj 4 ^' ^yy. iy$ t>H : *>^ (*-’ 

d)V coNLxajI ^ <u ^ jj U <^y^j ^LUj ojSUl IJljJ jJI>JI aj\ 

^^-L^JI <bl ^jj>-jj <j^j\ .^L^->rJl5 jl d)l ^ (1)L**J^M 

«* 

“'-*^jl (_rk^J 'I j-s<aJlj lk>Jl ^ ( _ s ic- 0 jJ^J! (-V 1, J i jJi]l 

L5-^ l r^y^J LS*J-^ if tj^Ul ^ ^ JjjJl 

* ><— ' •* w «• » 

<_s^' s<s 'j^' y 
** «* 

ib\j[j ,\Sb JA Jls> J ojli U r 5kJl 4)! iyr^ JA)\ ^1 

£ 

iy 

. o^Liij jjji U jJlS o^IjNI \J^i (*-j c jlj-SJl ^ iS 

,((^^>.j ^ j jLS' d)15 UJ o^lj^/1 jJj 



C 4 *JLp jJ* UGo OjSG (1)1 ^ iS^ (J?J~*^ '-^ L^^y 14** 

3 

4)1 Cy 3 ^ij ^ ^ c aj j jJ j l * & i \ 4^Jip 

! jo-\ \y& Cj^' j*- 5 j -G^j j^J j ^-Gj ^ ^>-^1 

. [AA ajNI tJ-*jJl ojj^»] J cA 



• [V aj^M ojj^»] 


is! 

AJl&- 


:<il 41 

/ IK 

*> x 


>. //,< 


r~ 

✓ 
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/ 

* ,* 


! 4 i>*^-*> cjii 



.[V* AjNI ccLUuJI o jj-»] ^ jr-^4 l 4*“ ^ | c£y G 




J^ ^ 4jI 4pl ^ :^li <i*i» Oj^L^ 

d ** 

l« j LoL^>- ^3 4 _<>_L*^j L» j-g-* j— L»l 4 *^ ( <_r^^ » j . «i <a « l 'j j «,is ^)l 

cf-UajiJlj Ji?-'yi cJ*)^" (j^j ^4j^>«Jl (J^-^~ y* vijliLijj tlr° *A~^* 

.^LJ'Vl *^*jj>tJlj AiJl JpUJI J*^ yj ^bJI £° J- 4 ^! iyj 

^iSy LjjIs J* 4)1 <lp A ^iJl jA U-^ ‘j?+A[A I; ..;. 

- ** ** j 2 

Aj N 1^1 .^jlxjj 4 j l4^_£3 L~Jp J-^ J ^ 

4jjjJ t . la p ^Jj 4)1 j-£-L> J^ayjj J- 4 ^ ol J- 4 jLwNl 4jj 

1 «• 44 £ 


4_JljLp 4 -U^ wL*_j C ^3 ojJUJl AjLjI 


Jl <UgJNl c-5^ Wi O-^LwvJ 4 ^w2jj 

;ol y>^j ir* Urr 3 ^ c0< - r ^'j Oj-^Jl ^^-woljJ c-a-v^j 

LowO dJJi jJj>J|j Jujlj C4JwwJl J j-s^23 jL^-Jlj J-JJl 

I-? 4 j‘ y^ji 

Ai^Jl 4lL ^j-ajjl jj-^3j^J| 

^ +* ** 

♦ ^ 

*• ♦♦ ** 
.«J^j>Jl <^-5^531 IJla 


\ ~ 




Xaj l 


:LJLp * I 4jI jt-4 ^ jC-4 o^2Jij ^u5G>Jtj JixJli 

^ jy- (J -4o3 4.»4=^>J' #iLm^ 


x * 

«* ✓ 


*» * i 
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.[m ^1 c 3 >Jl 3 j^] \jfc\ 


’'t o* 


• >.* 
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L°J j » .«. ia . .* J I Oj_Ss-LoJl 1 -LgJ wL> jJl dJULJl J 0 j-^Jl IJla JjJli- Jl>- ^ I JL>-I jJI 


: fj^J ol^^j oiju^ 0 ^ ^ 






r \ i 


iit * vpVf j# ^ ^ ^ ^ # 4 1 

^ -"VP - -T'T • ^ ^ ^ i/-'. 

J® L> JjU- ^ 0 Jj^==^juj ^Jcj LaI^s <osi Ojy Jo 

.HM.IV jbVl coU* JT ijj^i &i Ij£ v£jdl 


c- f- 


L 5 C- 




> / > 






P-^' cJ ^J 1 *>* cr*^ (_j . 

♦* ** «* ** 

Pp^- 5 £pl? o^Jj'-'-i'j jiil j! 

jLJ)fl jl jy>x> ^JJlj ^ot-JaJl j ^JUs^l *U,j j^kJlj ^IJUI jJukJ! 

:^>Ji Sj^ ^ (vr) zyi . j^ui j^ ^ jLj^i jju« 

t -r , > ^ / * 1 f ^r" i ^ ?> / *1< » x " / a >,-tf , /*& ' 

(j 4li' Ot- ^ * ^ j^Jo ^-^1 ta] c-O/v^ <j^Ul 1 ^ jI^j 

> A ,r»< ^ i^?»f ,/ y; * *z ^ i/ lx /> j-M 

j <— —0 v — — -5 -Aj i p^JL***} jAj >-l ul_«o 

,<ij£iS ailf 

I.lj-V 1 *jj- ,>•('") iVI j /si oi us 

$ jl J? £ #i' £ « iS 5 4 \ A sat i;> 

•4AS J^'jlit 

J~jj t^J_s<L<Jl ^ju>JLjl -j£- iLcj'y! L As- jL5 dJLJJJ 

z f. f. *> f, f 

^y* LL>x-*/3|j f-LJji ^ yt£j| Jj>xJu ^yij c ^^LlwJLsj ^ ^ >0 j a j^jiijlSol 

-iSj?* j' Jj'j ^ jl ^5lj ^ 4^1 

0‘j^\ jU »J«JI ^JJX; (jr^P' (jj-> ^ O^ixJl oj-%^ 

• E^T"^ t^LwuJl 

. ^JLajj 4jL>«^a» IjJUljJ 

«s .A ijsS; J4’« tJL^ Jta ^5 ca !?ls 

.jt-JajJl <fij| (jJU^? (VV ^1 tSJb'LJl O^J 


«- * -» 




edit CiU ^>4 2uT 


^ £ o) ( y^ ^jjj N cL^-vo j* J^p j-^ 2 -^ 

. CU^J ^i.>cJLi ' i^jjj y>*-> ^9 (lo 



nr 





'J> y> (^*) c 4 - i ' <y <_s^ >*-* 

J-'j 

• f £) i 1 f* l P 1 

UjSl j A-wpLojJl o jJLS JL iiJjJl <ui*>Lp J*>L>- jj-^ Jj^ 

L^>L>*JLj ^^pl^CwiJS £jb>JL 4^^<>J>cJl 4JL3 *)Laj^ \. ^ * ■£ 4_^S^^>"cJi <L^yi2. 

.aUpUJI 

♦♦ 

frUipl t _ r Lp <u ' j-Sa- w ^ j ^ j-lJI ^L>jJl *Lg_)j j jiaJ j_* 

^ ^1 jUol jl J^p J\ JLiJ ^ JS yrlp ^ Sf I lolS (^Jl 

p ^ 

<LlSj ij^,^ :„;j JwLo ^LJl tj^wj-SC^sJl ^w>5_^Jl JjE-JJ Oj-i ^ J^~ 

ajIjL “4-H £j-=r^' ir* •*-! ^ ti^Jlj jj-*Sll iiliL. j»_U j-jJ>- jjij 

^»LJ ^j ipLJl jl-u ^P-c-j J 5 -* 4' ^ 

.apUI 

AJbuJij ^j^JI L fj, cJUp^Ij olS^J! iil^ jLj 

i _ r ^i\ a <_^Jj o^^Jlj ^jJIS ^ j^j °L>U* t/^b 

SjIa^JI j LgJwO 4ia.....<.Jl 4JL^* j^JI oN'SlI ^jlp ^-> aLJI j ^JjiSlj aJjUsJIj 

j^Jij *jl£Jl v^ 51 ^4Sj cU^j o^UJlj iLkllj jJLJlS' 

.dJJi _^pj ^Js- 

iijjb>t<Jl i^~S li-xldJ kJiy^ y Jl oMNl 4 _ # ip 

( _ r lp olj-i'j cj\£j>- ^Jl 4J^>^ (_> j-Jl ijS\ iJl ^ 

p 

• OLd^l j J, J 


^Jj_ o jS \ jjl ^3 OJ O ^>-^1 ^-J>- <U^-Aj c- 4 j-L^SlljJ 

o ^SljJI ( j^u j-!l j_£j tiJ'S/l ^JwP L^-LLEj Lo c-j 4_5 ^Lu-o o!5y> 

JUpI j* aA, U ( j^>j oMl iSj>H ii^Jl J-o-xJl J^d ^ •AJiij 

^ Jtr*-> J^J L 

l ^o 4 J 23 I U j ^ 4P j**) jl jl CjI 

.jJJi jJ> j\ oljj^ jl J is jl 



f-Ljl (jjl jj J^p ^j>«dl JasL>sj U 5 

£ 

oaJj<^Jlj L^« I <LwJ>l_> jJI 4jQ?LijJj ^>3 I aJL^-xJ 4jloL> 

• dd 3 Jdj ^j-dj lJLnpJi j^doj ioi ois'j^eJij 

dJ^ .iJUdi as iois ^Loi 4 _jui <s* j^>jj ^cdxdi 

jl iJLJl oJa>Jl OwI>xIj l)I ^_£jJl ^s^jJlj Jldl ^JJLlI (j^J*-^ 

.UJLiJ ioliJl tf^Jl 


iJlruJl ^c->w>c^jl ^ Ijj 4 L>wwy>j |JU& 

Jjj^Jl j-*j 4<d JslJ>I Mj ojl ^Jl JJlJ (1) iJl^uJl oLS' ^dJ 

iii^j illij !1 a j jij .Sits' olisLlJlj JUpS/I r-UJl j^-^h J/Vl 

^S^S^ jL^o ^ys LaLi^^I 4jL>-L>sj^ 4j1jL>sj| ^c-S*c^> Jl 


'I lf^ >>XaJ 2 a*AaO 


^4-LJl 0 jS j £tJ>edJ ^lLs^->cJ| iiLi? jJl oJlA .Jp iJjdi iljoNl ^0 

<lLa^J| el^tjL o j£S\ cu-w^jj Aa^JlJI oJla <j c.^ 5* tali 
<d*-d N tisjLiJl Nj JjSJ i! jL>^JI ^ ^JUs J JiJli jj*j oldo 

. (Jl>ft^Jl lJ*A ^3 4j|j.} 4 _a*-»-*-> {J^^3 L 

(J d^i iu: Ji>^j l^j od ^ji d<ji H 

0 j£J\ djj £* ljl}\ cJ U dajl ^ ^J^l U-^LlJl SjUl 

£, 

1^ iwwA>ij ^j>p ^xJl A-sLvvw«iJl^ 

^ c^Ld jl ju^J i^Udt 0 ^LaJI ^ ^I^Ji Jl ^J! 

yN\ Il^JsJu jl Lo .ciljNjb^ d Uj ^Jl oj 

^ cr^~ eX £~r^-±j 

. Lp ,L fCwCuJl iJuk ?t - ■ * dJUJu, A**j? L> Jl oJjfc 3 _3 


1> 

ijy* CjI^jJ^oJI < J W ^' L°J J)L^ 4<iS* iJ-ft ^Airidl ^JUj 

jLj jl J 0 *)Ls^ 2-P iiLS* od&J 4(l)jl jdl J IS jJ>cJl_) <X r±\ I cA C*V 

4jJ_pL 5JI L*>Ldl { y^ a j Jr ° J ^J->-IjlJI ^4Jl^LLoj 

.iJ>lodl C Jdl i aS*J\i 4d>Jl ddl 51 dl i^UjJ 


no 



oJl^j 4 JL/ 2 J Syyp oLJl ob>jd_*_<Jl 

lj*3> 4 ~ 6 J dj^j y yj ^tf^lyr J 5 yj-^j l«dLy ciil 5 ^\y* 
JU-pS/I y UJl^j j! yJl jSfl j 1&J5 *Ldu4 ( w>j j 

ij^Ji\ J>\ sdiJ! ^LJLxJj o*l jT J^y dlls y*-> t^byJlj SJUI olSyJij 

JlIuJ o66y_*Jl j cJI ^*>61 ^65 y-Jl ylj^l jiwU^L 4 ,/? AybajJl 

,y>slj 43 Jj ^yx^Jl y Ijlj CjL> 6 y$l 

4JI yjo IJlaj 44 ^JIj ^Jy O 0 ) d*d->- oLULijJl ody ^y6 

^jLs^ 2_) 61 6y y>j r 4 ^ 4 -^ j 6y y> yjj^j 

. j! J-LJl jl Jd 5 JL 

yy~o ciolll! y« *y>- < — iJ 1 yo Uy- d^L*j yid dl Ll^J-P lijj 

Ula Ljj ^ j-Sj ydl aJlaj^JI oU^LijJlj ^ « jg *J I jj^dlj ^561 , -^y : rdl dJ 

j ^UJlSI SJlpU y> c-i>ciSl <uJJs> y ciwj £yi6^ £jUJl ^-5d>Jl ^~dl 


w 

JlaLJLj Ujc-p y j-JlJI ^wwvj>Jt ^y JwAwL< 6 l ^ye«<Jl jj 3 U d >5 

.o^l^l 0 j-j» j JJ^U ^yl y^l y> ^yjy y^-dl Id-A 4jjJ yy>l d 5 jy 

aU bl j c Lk : .^ j 615 Uy J^-p yl 6Lyil y> y2->yJl Id-* y 

4JI3 ^_JL^-> 61 JjLp-j iJjU^Jl jl j-ds-J wL*-> o jJjJl y« y$L<>w> !ilj c^Jj 

aJj! jj 6^ -bu lg 5 >m « «*j t^y>j6/l 4 _> jjJJL^j tyjlSdJl ^c_jy 

fr 

. Ai>-j jJl j 

i^j^j c ^^6 LLa^wwwu 6^-o-p” -^dy 61 ld-A y^a 6-66? 

4J jL>w<Jl ,LJ| Jl^Z 0 JL) 6 U <laJ 1 ^^JLp OjL^ ili 61 J jL^- 

^f>-j y y-T 65 d» ^1 j! <up jl 4 ^i ^1 

♦♦ 

(^*JI SJCJ LJ^ our- oisy Sljl^l ^.y iJUk j£*L, 

<LJby» 4 jkj jj>- ^J|_ 4 j>“L>tj 66 ^ c ^ l g ^ l l yl-P 

• A^o-P Lya^J 

^ yJlJlj 0 y> 5 _L>sJ!j O J.,^S 1 6L^>- iS y^» o 0 *)La^ ^^dajJlj ^ j-Aj 

a i y o ( W) oJ->-^ 666dl ^y 61 cy^d-p ,66*dJl^ y 5 ^Jlj yy-s^Jl^ 


ni 



ij-vs'yi iiLaJ'yi i ^9 LgJL£ oLAL>tJ'yi ^ a£j 

J-V. J*- b^~ J^J oT J5 ^ ^jUJ ^JJI jkJl jl JU ^ O^'j 

*♦ ** 

j-Slj*<4l 0*!)\_v2^Jl ol jLS' Ajblj ^jJl> Ja^uj JyJjj JwoP Ajlbj 

oL*Jij| j_S* y l ^ « L <**>- y^j 4 ** «/?.*Jl 

iijJl ilp y U*p bl jkJU .SjpUjJI S^iill y i^yJlj v^Jl ^I^Jij 

^tyj y y^y^j c$jy (*-* j 4 wUajcJIj 

• 4jU I 0 • A.rfP' 

♦ 

y ^ L^»J! j^LJl IJuj JjkUl jJUJ! lJu J IjJJb 

y*j 4 L* jbi>-lj oLJ^SsJi <oJbJ 4 -Laj^JI ap j^-Jl I jJLotJj to % )L^i*Jlj 4*«yg *Jl 

. * > 

L/? j « /?> - tOlj-V?L>t^Jlj t^ Ja . > cJl J OljL*Jl J J*^J>eJl 4pLw3j J^SOJ j*J 

yLo y*j oUKJl jLj IjJL^b j JjL. oy y UUJjI L^jUj 

*♦ *** 

..HjLjj'yij J j1jl>JI ^y *LJi o-J^J Vj yljp oy y° 

M 

^Ip 4)1 Lg_> yJl ol y LJl oly>«-*-<>Jlj aJlJL>JI j*_*jJI 0 jj*> t jJLoIj 

* 3^y~ y*~* jr^ 

I(JIa 3 ^JaJl 4*«*J ^Jl ^]l*Jj 4 jL>^w^ U j}sl> 0-4 Jl4 
»U^M cJdJl ijj^] yjij ^ fcjj * Jcp 

. j-jJlj y>Jl li> ji? l*Jfc yJj>&l!lj 


c[ ^ * _ A c. 


objl5 y LoLib lo jl>Jl jl :yjj b ^ 4 lj Jji 

^^_»LjjJij <wwwwl>o O-iJl JJiJ .oL j-lapJlj p-ol j->cJl j oLj j-uaJLS" LJ^ 4_L^3 

jSb jJj cL^UJl yo JbJbJl yo ^ijL 1^ l^lJb cJapti iL> 

£. #• 

Oj^j oy ol5j cyxLi ULJ Vj yp 4 

j jJaO 0 ■>,/? 1 1 4j ^L> cJl 4Jb54l oJi-A o>Ij a-j cyJ->- 


>bl 


Jli 


u^- 


Jl 


Lg_LSo»j 


lLUS t jL-uNl jj-fJ^ ^jP AjL^jJI c j^JaJlj iiLo^'i/lj oULjJlj 

♦* 

.J^lScuJl JjbUl ^_jJI jJUJl 

u/ 

f, f, ? 

<L«JL AjyS>~ oLLp 4Jwws^->“ la \\ 1 LjJo (jl bLOj ^JJlP 

H-bl jji xio)lj is 111 


T1V 



2 _ - 

tojJij <bjOi dSjJj <.oiyrj ^1 -oil oil ^ 4^bg-P Aj I li 

* ~ * 

\A^Uuj OwW>cjj o ^S sJlJ lib P LgJ *_*j! ^bl ® jbS'bl 4 ^-*j ^o b>*_ 


[o 4^1 t^Jjj 0JJ-] ^OjkU-^ 


lL>Sf \ A-^flJ /^ell \ '■^bb 4 jjl {Jr^~ b‘ 


Aobjcuj JjjbSvj a 1 )I CjLIj ^jJj>s-L»J| ^Sbj 


. [£ 4jNl C^Uj'yi OJ^n] l^AP Sfj j, ) 


S 9 <J> * / \S V * 


00 '“ oi >j'“ 0 “ j ^9 £>: 


: «_->ljVl v_jj Jli jv^ij 


. [AT l( J*Jl 5^] 


OJ^ijsJl *Jb>£==>jj y^==^i >-» 4 M' 


b£r*i 


:<J%r Jl h 


.[IV 4^1 tOj^JjJl ojj-^-] ^j^ijo Aiil o^lijp (Jbablb' 

^o CjLjJIj o! < l)b~jNl j, ^ la . j <1)1 j*J-*Jlj Jbi-*Jl o (_£bJlj 
Nj^-jNIj jJuNl oL*<Jj-J ob\_L9 bb ollolSbl &~L£j libjaj Aw^j-OwO oL-jLS 
<jb*w>Nb Lft j-wpj IjL>^-wJI <—jL^jJ!j jlj_Sb)lj (Ljj-jlswLSI) ^bbJl 
<-}lSj S ibbi j 4_luli ^ jbb objlb ^j^o <l^>- oLj15 j g la > <w bb ! ! <1)1 j-w>Jl j 
A— J)l j->eJl 4_3 dob* *_X>1L>C_0 3 ob->cJl JL^3 b_P 4_o1 jjl CjLLjLSIJI CwwhJ 

l *» Jr * ~ ^ ♦* - *• ♦ ♦* ♦ 

obLbbJ j i^JabJ 4 -b £~*sj>TLji ^ ?oL^j^-iJlj c. 


.*V s< 



'A* JjJ-aaj jl ^jVl o-j JiL«J jr^A-J J-*> 

f- ^ *** t 

0 i '-^-j>C-Lx»J I ^-Lp b»JL>- t Ll^Lw3 !u_& bjj 

jL/? jbJl 1 jjJ-SJl ^JL^Jl oJj>-j! (^aJI f-L^Jl o| o-b bb 

.jUi Ol j*-fcbb SlbcLil bjjjj 

^OwwJl bwAjj CAjJgbj 0 j-aQ? 0 'j+ZS b->tJ jjA-flJl ^-bJl bb_p J-2J 

*> p ^ £ * 

y>x^ij tbob^>-l <— jI «/?" >L bo jbj i JJL*_)lj ^jjajJL LJLp ^j-°j i^ljbJlj j-s^aJ lj 
J^obJl j jbbllJl b^-Ajj <. j ^ Q f-Llb*- bbj>“j cL^w<»^>“ ^jVl Ji U> u 


HA 



N ^ ajL>T iijJjJj ip.,«,Ig,*Jl aJ j5U-^ J^tiJ 

• CJ Ls^wJj 43^1 j41) 

jj>Jl 4 j iJL>- ^1 Jj^jJl aAp jJLju ^JlSI j_>jUJI ^JIp j»VI jiJ j 

J ^j-JJjt-Jl j , * /? ■ * J I *Lo_Lp (JljJI aJ JJLjI (1)1 C*oij A***u2j aJ*)\j>- J^>- 

! /^Jb>JLjl J ^jLJl 


^3 A * * «« kl l f J-l*Jl ^3 >iJLoJl K Jjjuj ^ f\ )L^_J| (J jJL) 

^liwUl o LL> i-^S” LJ j^jlj d)l ^j_L*Jl ^yl aJL+~j N )) iA^SCj^'Vl oL^L>Jl 

j 4^ 

^3 03j^>*j_oJl 4 j^j>J| ^1 j-oJl LgJwd (1 )j^1j cJLp L^ws^>&j 

♦♦ : *♦ ♦♦ 

■ 0j ^i JLp 'iUi*NL u j~*JL) (1)1 ^ jJ-*Jl £<Ja N U5 cLgJLS' 

L j^ s> ~ OjjJaJ <■ ^ ^ ^j- 4 oLw>Jl C-J j-SCj ol j-iJaJlj Ai^L^Jl 

♦♦ 

. jUiGlj &jJ\j ljj>\ ja Up ^ U Jie- 0^j>! 

♦♦ »♦ 

JLp >y± N oliji^Jl J5 ^ C5* SmUlJI i>-Vl jl 

** ' - 

j^Ln Nj <u*-Lp Jjjb jjj ^ s^^SIaJ! oi^j ( _ 5 1 p Jj 

. ^LoilajwO 

ajI U5 tAi)l »l3La 3 w j-LLwo ^>Lo jj ^ pJL*Jl Lol 

o\ jj^sJ\ (jl td) j_£Ul ^3 Lo Ju£U 

t* ** 

^Jj'Nl oljdJI ^jVl bj ^jaj Oi /:' l ' jT ' "' 

J—’ ^JI Jj'ni w ijjJi ^U^SII % JjS I i-vSh ^LPiii Nj 

*♦ 

OjjJl Nj Jj^l JJ J j-jl Nj Cf-Ls^a.p'yi k^-AjUijJ ^JL>cJ| 0 LgJJ^o L-T^ 

jL^iJl {j* Jw? ( j-^ 0 Nj aJLliJI Nj ^Jj'yi 

c_iJl La^Jlp JuJj ^1 

*« 

^ p ^ p 

(1)^ All I wX-flJLP ' cr"l 

*♦ V* H 

.^UjLJI^ Uj^vP C-J ^ 1>AA jjfcl L> ]g^>u U> 

•* 

3^J ojUjJI j SjL-JIj iJVl jl U^i» :SuU jJULa JUJl ^ 

CjLjJIj (1)1 ^>Jlj (jLowuNli cAPJLo Jbl A^L>tj ljLi«^o d)LS U 2 . 



LgJl p-lLo p-JaP- jJLi^ ^1 ^y-S/l Oji^lj 

£~AiJ ^UaJjMl yj J'jjJ' y 

. «<U)I 'yi j j£j IJU j cl$j Jiliu— 

UljJ jU? 4&I y y4 y M dAfl )l oAa Ol 

y y-^ <l>lj “>Uij ^yij aJ^Lp- y JiJj y-~^ <j'j «-» O- 4 ^ ' J ^ P 

( y yo<_Jili*- i^ixj tAjL^aJl LJUL»JL>I y« I yL> olj c4-oL»Jl Jl O I yl 

1(1)1 y_*Jl_j i»/>- jJl 4jL>tw< aJL^u (1)L«j^II y**-* 


£& lii if 


> ^ ^ 

/ i ^ ^ . ii * t *" i 


£: 


<y 

/ ^ ^ ^ V— ^ 

,, y \/\X \>< s r> -< 

*[Y*\ 4j^y I 0 jy*>] 1^**^ Aj 


^ ^ ^ 


YV * 



t o 


Cd>«L*]b >>p 

-<# ♦ ♦ V Vh 


jj-p?) oL~>)/ 1 ^^1531 OjjJl ('/*•) ^Ij^- J^LiJ 



_ “n - 





Ci^ 1 t _ ? ^=>>>J! Jx^jlII ^ 1tj->> ^j-u 


■ ? *■ ..* ^ 1 3 ^jlAJ qLjJLi 4jJ .ciljl^Jij cjLsaL^Jl^ JU^’lj jl^j| 


TV \ 



4 j*y>- J5 cr* jrr* Cy* S-b>*!jJl a) -j2-d\ c-iJLo 

4 * .p s \^a 4.,J,,v? *Jl 4_dJJl (Jj-i? » 4.^. ' oLJ'Vl 

o % >L^op iJL& .4 L*oxJ1 JjI? dltaj (^ * ) yy 

JuJj Iw t/»JUjJlj jJi JxJLa ^QaP 4^-^Jl (_y® L&*A-®Liu ^x)lS '.X>- 0 

yi Ul .(11 ijj-*a) (T •) ^ j-fiaJlj o'— J'j A^aJl 0*>Ldj_P Jji? 

.dj^SdU 0 * • - A) ^ U-^Jl -uJJI 

si _a> ^myofibrils oLLj-Lil j-* JJ>L* -i-t-f- dr* «-V?-ljJl ^i-JJl i_4lb0 

'■y^y J* 

2Ji _,j 1 0 o • • ) J \y>- UoJlp j aJlJi ^ j myocine filaments 

♦* *♦ 

.sj^iji iJUJi iuui ,i Usj- 
♦+ ♦♦ *♦ ♦* 

♦* 

j * * 

UoJlp j ( Vwv-_ h w<Ji oUjjJ dr* <3->' cr* J actine filaments ,j^S\ - 

.(1A _ IV b\3j^\) ^LUp (iiJ) J5 ^ (T* • •) 

® i _ 5 -'- p ® '— J '^‘ '~- i ^~yjy. dr* drr-"Or < ^'j drr^*^ ‘-^'-4 

.JsL-J'^lj l _y 1-V>- 5 j^S sjJij tioLjJlj 


i yjj^3y\ jjyy* J' i>J Jj *-i j^ic^b °'^Lr ; ~ J-V 

* jL_lSf 1 jJ-L J^SLd . j aJL-LjOj ^LiLO> lS j^“'j 

,(1Aj IV jljjj^aJl) 

*LJ_*Jl UlL* IJl) t_^_>t_«Jl C~>*J J 2 -L. J>C-« ^wL-i l—g-j| 

« II J^o^Jl la-JaJ tjJl lJUb ^ y 'i Ljl U->j . dkLjk^Jl 

♦♦ 

UJ t^LoljpUl <jj» L&j-^J dnribr~-"j *'-*-' 5 ^' y eijj>-j^Jl 

.oLUl cj*A*a*Jl 

l/ “Jr*-'' 3 dr 4 dr 4 

♦* 

iSljLdjO: oUjjJJI ^1 jJl j^wO-s^Jl li-fj .(IV ejj^s) \ h^: 

^/•>. a', j o»L >-!j eJ^-J oJj>-ljJl 4_yljjAJl - >, (g ) tdUj-)J 1 1 .| i^ > 1 ' ' g b* * ; 1 

. >X>-\j di L 


TVT 







o£&\ 








.Z-discs 


mm "VA . 

*9 > *“ 

JJ-C AjUfj USLfJ^l J_4 IjJLC Oj^-usaJl J jgl^l"l c L ^ la. 'V 4 ^ixsaX. ^L- J - U i -J 

3 jJL^aaJ ^ ‘ _^sJUaJl L&j«x^l^=lj JLjlj Q Jl-lj t _ T jdl Q -ix u ^j^ a J l XjUaj^J j »4 j . j g frr~> 

•*--*• *4 

jl£=> b| Us lLLui dj JLaIj :^Luu»J| £LjllllJl!I Ij^j j , u~lj,~i .L L>- <Ucla3j Jsa^j ,3 k£=> 

bit 

jl ; -—- rj^JLi*- J3J j-a (_£ ^-> *i » fjJLc jLflJl ft. j *iS*i~k ll UlA ijl^auO^lj 

^ J <n ‘ t i ULA Jl > ~j„a . 1 . C Qj^ SJL^=Jl^ 4 j 3 JL)t j^s LL& ( j i-C 3^3 ^-^- l -bLJ 

m 

4JJI £L_ju*£3 J_A 03 (Jl J_^=LAJ <0 jJ juLLiXi bljUi CA- L j (_ t jU>- Dj-6 (V ♦,*♦*) 

f- 

. IgjtJL) 3^3 1 ^jIj 1^3 j^jOJi &3ilt_jJi v a |_c j >3 ~< < < 3 i Jl>-^i jl^I^ 




p 

i •* 


J y. jOi Jjb ^ 

(i^UJl) U JU! ^ci cU^o Lg_^ « . i oLLjJJl CoLp J a_> 

j >v ^l Ol q/3*&'~\ 4_LjI^Oo oJL>-j o Jj>- I jJl 

P P p 

^iLJVl (j> ,oJj>-Ij oJj>-j IDOLS' j I j- i-t °i t <L* j2j^_LJ 1 LjjIp j_o_>^> Oj^I ^1 

* -^ ' Jj. J loJ jLjJJ J-dlJ Ja..«.*j ^3 A „ 1 */?„.%} I 

^j^Ooj aIoj jjs xr*-^ *j>r jl 4 -U^_*Jl c-iLJl o^l ^1 

4»1^v2j>“ h /} « «, *> OiJjjj coO>-l^ o0^>- ^5 ol ^^0 IfUi'U ^JuAxJl 

IJ-* L* HiJlLs j i-jjJ 4_S" jj>- <L> aJL- 9 oJI oLL^JJl l ^p LJJl 

u> 

. JJJl |J_A^ 

jl ^ ]a~~ y j ( jJsJa ^ J oLLjiJl Jjc>- ^iJl Ja.LJ| ^.■.waUl IJla ^ jJ J 

. i>r^0 , l j aS j>- OJ->o 0 1 L^Ol^j j! LaJo4 jjJJL&j <1)15 U cJL>-lj 


^b ^1 v L^pVi oli ^L>jJ 1 ^ upij U5j 
^ <j-* ^^-p iSj^^ ^l>oJl (j-aj ^JoJl /^o <u5 jj>Jl 

lM O* J 5 " c*Pd “V* VO O* J* c^ 1 V-^* 

<1^2^ j cJLJNl ol L<wj .(g* oj j^?) ^iU^I joJ 

4jlfi JS jU i JJ c(oLSJvojJl) jLJJ iiiU ioOj Ijuv Lg-vi^j 

♦* 

^U^/i oU Jlli JJ t c5 lvip ^_iJ (^ • •) ^JLp cJjJo U ^y>zS^ <lw2-P 

s» 

u^ 5 oLpj_^_>s^ jj>Jl c_w2-*Jl ASbiJ ^Jl 0 j-OJJl a -- y^> • H 

*♦ ^ *T 

^15 j yLiil j iUU j LJUiP UUI oa>d O^U^J! 

** 

. 4^o jJl j 4j J J lJI JL^P^/I 


^ aJj>J| ^JjIJj c ^LJl 0 jl?-j Lyj « \ \ 4jL-UI jOOo 

^5^-P ^uJwv^Jl 4^J->sJt ^bLJj 

frU_LJl LaLL- ^ \j (^yujjLy^) ^j-wA OOj ‘0-^-^-J U-; -O^- 
oU^jiJl oLjj^Jlj oL^^^LJL <uxp t^j%j J S'LJL 

^^J^Jlj f^Jl£Jlj a^-Lj^JI J>^ ^LJu^JI iLUl U5 .ATP 

4JL33 oJv^->- \j Sljj J A^j^j 0*LL^ jjiJl j 

. Lt>UJ! La ^ U5 U Uj 


YVo 



^j| 4_^La 4^>- L>u tJsLijJlj iS f*^ I aJu_LJi 4- J ., 4> *Jl (1)1 

1^5 bJU- Jp jjUJl jJi IJJ tAslkil ibl* 

4. < ,(*1? ^wJl LjJJ j5 jj^Jl 

♦* «* •* 

. <j ^ oj^U ^ 7 il5l* ^yhj 

^JlP 4_)IjLa Ojji L^J>c_L«j 4-**oj*}Aj jJjN I 4j>wlJl j_>JjiJl ^^UJl jji L*-S" 

Jj JS> J <JL&Xo Ojji J oUsLUlJ ^j*>Ul JoJLp^I 

4*1 I *uLs_Ut j*-**^- ^9 (J-*J 4 JLU 4-jJ^-P^I oJ_fe 

.(JUxJl ^)/l oNU- ^) dJLli J\ A^UJI CUP^ US' 4S0^ 


l 5“-^"1 ^r° i -^- > iJwv^Jl 4 -Jj>JJ ^<w<JI 

*♦ *♦ 

U^J! J> Jbji Ji IJJ iUxll eJlS ^ >Sfl IfA# Jl SJUuJI 

. j^iaJlj ( JLLJl (_i ^iaJl Cj'XJzc- Js L5 »*» (T*) ,jP (aaJJI) aJ^sjJI 

M ♦♦ ' 

LgJU o!>L^2-*Jl ^1 4 .. .^. 'l oLL^Jl dr° 4..,. ^ajJl iJlLJl Jlidl iJl la I 

.(l^j 0* jlljj^Jl) y-T ii ^i\ jf&y f^ if 

♦* ♦* 

l^JLfc-J pU«J| iJ^UaJl a jJLaJI ^ yl/Nl jJUa; 1)1 Jl*j 

motor end XS y>Jl ol^jjJJl f^> aJ^-jJI (_iLJNl f 4_aJb XL~s- ^S\y> 

♦* 

.O^ «jj-s 4>) plates 

■ ■^.ll ^LJJ -^1 4idl oU^jJJl s Ju jib^J 

♦♦ 

jj^/aJl) 4^1 .,4> xJ I ciUNl 4^li>- 4 j>ojJ ^a 4^b^>tJl 

.(V * _ 1<\ _ 0 a 


l jS) jS ^Ll^xNl S^La 4 .. ./9 » ll 4 jL^J| 6ij4>-j^»Jl Ljjjjb > /9 > 

^JjUl J> SjljJu O^jhJI bjl y)/l 0*>ls424_pjl ^ L^>"'j acetyl choline 

♦4 ** 

JuLl^NI ^1 4^w2j^JI 4-jL^jJI J>\ 4^w2_p .4^5j>>5Jl 

dr 4 ^*lj >* tiJJl dy^ 5 Ojy^Jl dr^j^” 

.(V * J£i) LL^JI (oJJl) U^JI 


Tvn 



♦ \E 


v J 













I' l 




, <S» 







■ *W - J^aui 

. 4jJu^a£ — 4.i.ii,^iC, 4 j3u^U LlJ^Ld lalaAd A (J^=uUl 

; * * £ _ 

14^3 4 ^ 4 ^^’ S >f^=u 4 Aolua^L d j y^tC LjJ^io g.a AjU 3 C ^J^aulJl Lot 

* nn' i m jjjJl L) () "< j a.'L) AibJ_^=u43 A_j Cj^L^ij ^JJ tJLi AjJLjlo^o <d ± l ^ ■* it A A . ^ i ll ^Sj-i 

A. j . lU b *» l l AAjJJ) c _ jt J1 A,j j .ua-xJl Ajl^jJl ^>_4 ll DjJl^uJJj jLjljlLI aJL^LJI ^ j a ^ a Jl djLoJt 


TVV 







- v* - 

^uJL^aJi CjIj-^-4 l5j-J ' <j j **3 4 jl 4_^_j^JJ| ^j-a cj-3ti i _ T 3fcjuia^j ^_lu j 

.AjJLuaxIl 4 bjllt [ j r A^=> < JaL Li .4u^I (JLlAjlluI j^=s! j-a^ 

4^jl_ll£X*J1 4JLjlluJ| JLlC ^ tt-» *<" ... ^jJt 4lcUiil D-iLjJl dJL & j^Lc 4-jjl^i3^l 

a 

SuJLsJl ^y)J (Jj>-iJLjllu ^ jjl j-)Lxa ^JulLS L^jJj 4jia j^aJI 

.l^bJlj I^jUu^] 


TVA 








J^l 

♦♦ 

^-Ll j~jL*_a Lg */? ) jJ>xJoj <- l ^ -Si jS*x~Jb 4->c-> jJUl ^3 

♦» 

• L^jl*-^- 4Jw>t^i ^-*-J& 4-Jj>tJl Jl>*L i^\ 4*j>- J-^l o^jLxJi Owi-A (J j_>- JL) 

cJUN \j aJ^2j*JI 4jLJJ| ^U*tJl ^ (j^v J 4,,„^ l /a, l p aJL^*. ^IJcJI I jiA 

^y>zJ^L^ 4-i-JJl . J->-lj l)T Lfl5 ^^J>T^L13 L^j 



£j-Loj ^jj^Jl aj^^JISCJI OjLi ^ 0^-5 *-y*^ J-Uali 

.^J i*u y^Mi ouj j ^ JI ^jkj 


il ^1 s yUi >. ^|jb-l Jy Syli Ijl>- i^UTiM 0 Ju 

4_J_va-*Jl ^JLJ'S/I y-y>y^ <_y oLLjJJl o1jLJ_« -^4j oT ^yj 

♦♦ «» «• 

.^ijjUijJl i^Jbyu dJ_yp oUj^>a J5bij yJl aJw2jJ! ^y>J!j 

^ ^ * ~> g-3 , ^Jj ^ « ,fg .. 1 ' as* ^ aS aL^xj! «A-xj 

^•^Jj ij jiaJi lf*^»j iUajJl a^Jj a 5 _^>Jl A^3 *>LjJJ^I AibyJl 

JU- (_jJ| a~Lsa*JI AjjJJl jIjl?- o>w> i jj»j L»^ t Jl -./j » '1 frL>-y^'yi jl isl^y'^l 

♦♦ 

^j^J| 

40 J^j^i l£“"^ biXl ^ w >*) ^>- jJ jJl J^UlJI IJla J*>U- 

’ *♦ 

*U^L>- oL>-)J-jJ 4ia-^lj_> 4 J JJ^oj ^ \a>*S^3 ^JJl U>1 

. 4 +S ^>Jl 4>*j J-Ul ( ^ O jJ>- yfi 

*« 

4^^>^Jl oLp j^lll ^ oj ly*->_j ojj>- ^»J l L>j-b yu_<Jl ^w2j tyUi J_*_) 

^ iUJu (^^5 JoUu^Sfl) ^UU)! ^vajJl LUl oL o^l 

.\jJL*. j <-iSy >- 1 jUaJbL (*1 ^ ojj_^) Vesicles 4_>jl J _i')/l o*>\ .^^j^-Jt 

or^y^’ (^ %* * *) «aUl oJjk ^ ^L^-Nl yiJj 

^ •* ♦» ♦* 

Ji5L!l 4 »^j>cJ| oLoL^Ll oj jJ ^,sjl> L^o IwLaj !oJl>-I jJI 4ji>JLJl __i ^ 1, p 

V* 

4 ^ a jg ^Jl ( jJL>«jl jLx •*» 11 * 11 ^ 1*1 1 ' « p ^ y) — ^j-LS o j 3 ,v LLj-L c^LpL^ Ju>jJ ! j 

» 1 I (_) j 

4jllo-; J 4_L%3 jJl JUp^I oJla jLpxjN L^o Ju 'V jJl 43 U 2 JI Lo | 

♦* * '*TT 

cO*>bv 2 j*Jiy Al a .. b'J l s-Ls^apNl . j a s\ lJu j! ilj i'll 


rv<\ 



*-^>1 5 c-^Lwo^oj 4 A *Jl oLJ ^ I ^-2 j_>jJL!I cr L*Ji jwii JJLs 

4_LjLa iiUa AjlyU^I -U-P ^UUj <^3-11 U-)li_-ajjjJl ^JjLj J-wa-jU-p'}/ 1 

. cU^-Pr-a U-ulS" I a g a (jLa-P*-ll^ U^IS" ^>aJl U-> j L , *a *Jl 

dSUaJl jl-Upl -UPj e^UJl oJla Jl ^1 -UP oo^ ^Jl o'ApUJI Lai 

oLp Ij^JiSj j_£J j tlfUP d~>JL>Jl ^ ^ jJxJJ Nj sJ_l*-« L-gJLi 

*« 

ATP -ase <ulSj cJ^wsuj apj^J ^Ij j| :Jji\ j~S jUa^-Uj 

upl Jl 4 _T^>^i ol_i~aj-iJl /r^jUj/Nl ^iSj^r 

*♦ 

Ajli jJllJ! Ul .oLL^-jjiJl 

** 

.o*>Lm2j«JI <L^L>- 



Jh JJ UpU iiLb jlkJ 


oUjjJ ^ (Js>jJ^) oUjjJ (iNjJU ^ LfiU aJT Ul 

<2 ^ 

^j ^aJi All I d->Jj>uJ l g ■/? *j <_J jij 1 g J-UI.S U-’LLj-Ul i_-Sl^pXi 

V'yj iUJi ^ vj, 

** 

j' Ailjj 4 3a^>!jj oLL^J ^ yr 

s-Sj* .Ov Sj^) ^Vl ^ 

♦* 


drr^-h^' dr 4 Jjr’ 


- 1 • 

J 4-v 5 ^*" 


iijjUi djj £-L> • dTr^Jr 4 -^ ijz’Jji dr 4 ^iSj^ O* •) dr 4 

• J— ajL-a 4JUa jj-a v-jJLu 4JL9 ^j-w-aj-waJl l j~ r >JjJ Lai .(iA*,* • •) ^j—Jj-PxJl 

(jjj C 4 jLjL>- ^jlj t(Y* * % ) oJj>-ljJ( <l)jj 

.(Y*,** % ) LgJwo b.a>-IjJI 


*< 

.polypeptides oIjljuJI ^ ^5 ^jlp j-* c-vJl Ju^^LJl 0 J-* ^ 

SJf ^ 

Lo-S^ c ^ ^wo-H *~u>- t^^-***^ 1-va.xj L» ,^ ,,,,., ^a.xj 0^ jJ^>c-o 

dr 4 .Ja-d-Jl ( j_w^<j_w»Jl ^Ij ( J-Ss— wJ Lg_w-jl_^_> (_^U^-I -U-P i_pui_i 

Lj*>liL5l j_p j^-*-~p o^y- AjIjj jl <-i\jb\ drr^;-<Jl 

ojj_s^) ^\a .a ^ji-P JaLiuJl j5l ^-a -UP ( v^ ; uS^I LajjJj dT^-a-s-^ ^-Lll 

0/0 oc-j-JI ^ J> ^ .^LiVlj isLduJl ^ L^>,j OV 

*t£y>r CAjj-^JIj JaldJl _£f> A^>l J jl Ujj .^Uaj^SLLa 

.lyS iSUa jJLki oU- aiJl jjL 



or*"* V ^ £l>! s* ^ wilts |«H» 0^' ui 

ajj-^>) Troponine j->j _ ydl j Tropomyocine yj yi\j actine-F 


o - 

.(*iv 


iM 

*<Syr 0>„ iG-actine Jl ^ ^ ^ j*-\j}\ yZ 3j Jl ^5^ 

oUw-jiJl ^Lj Ljj (iT***) 

L*JlS j5I^Jl 4 ^Sll ii^J JLp W> >uJ! J*UlJ! j5!^« JLp 
♦* ♦* 

I f-Lol sjr^ oL^j oLi^*** > Lg-Ap y 

♦« i 

^ « £1 

JiLij j^P^I 7tk^> active sites ilaJjJl jS\ oJl* yjyj 

wL*Jl I*La ^jp wb^j C-5^ t (T *V) AiLwwO [»$,*/> *-> { jP oJpLl^s 

^ ♦♦ ^ ^ 

Ijl> (jl j^3jJl ^jJL>Jl Ijjfc y# jS jjJ cJJpj Nj 

. ^y\ ^jlwiJl ?■ jJ^Jl o ^S\3 L^jp i Lg ipJj 

♦♦ ♦* *♦ 

* * p 

iwiLwwjjJl (_5^ LjjJtpli ^T 1 J \y^a J J^ww« 4 j2j j} (J jJr5 ^Jlu 

Z-Disc SJb-l^l iiJJl ^ SJjjJUI oIpj^J! ^ 3 \ iUJl AyA j* J-^UJl 

♦♦ 

Lgjy* L®' ‘(C - *W ojj-v?) 

I ♦♦ ♦* 

(V *, * * *) AjjJl 

p 

- »jj-vs) p iSjy Jj^- j-*J yyy^ (* *) 

^Ja. *-3 <U UL^aJlLo ^JLo QaljLo 1 ^w^-L> <ul Lojj t(E 

♦♦ 

.^wwL^ajJl f-L '•>- j^>ji Vj b~\ J I 0^1^ ^ iiaJ^Jl 0^51 yi 

♦♦ 

4* f. 

Cr^Jj-i ‘^ p \'^ S T’ j -y-*-^ yyj-jjyJ\ yyjy Lol 

♦♦ 

-UIlJI ojj^ ^ iry^ji^yj^ 

j^p jJJ! ^UtJl j ^UjlSI j->Jl ^Ij^l ( J^ 2 - j l)| Lo 

5^Uj 4^wwv2_^Jl ol j L^jJl j jJ2j ^J>cJl tJ^L>cJ ^3 v^w^S JLw*^ i 

** ♦* 


a, */?. ^.J 1 

** ♦* 

JU^U^'S'I { jJyy>iZ3 4j>cjjJJ| y>v^/P ^3 ^ »\\ jLjdJ 4_JL3 LlH ^j-Jj-S" 

♦♦ ♦♦ 

iJL^Jl ciUVl J ^wS^Jt JWI Ujli ^1 iijjl ^JJUI ^L^JI J 

^j^wwJlSCll ojLi ya ijyS oL5 jly I u Jtjy>^i\ li-fc yf- f+yy -(°* '“jy^) 



US CaJLv2-*J| ( 1 ) aUUcJI JS-S aSUjSI ( ^a 

.aS ^>tJI apxjjUI ( y> w^ <w?l>- 

♦« 

JaluJl U-A^Ij SIUj JjS^ ~^i 

p p 

^ 3 ! . Aj^-^j>sJl^ JpLSjJi wLjwX-SJi ^ ^ ^1 i^) ,> 

4jjjji /»-~?- (oIa^jjsJi isUaJij ^»jjjj^oJij 

V^j! 31 >% o*>L^Jl ^ LS^ UsUJ 3a>3 AiUaJt Jjc^ iJubJl 

** 

Or 5 ^' oUj -J^ O- oljLUJl oljLU ^Lil J^~ ^ 

oUil! U!Sl z*-^ jJl Apw^ y2j ^3 j ^lJz*S\ oUj ^3 d-Xolj SI 

4jj-^2-*JL>j aj *SU>tij ^i)l UUJl a^pUjlJI 0 j-UwwJl aS y>^ ^Jl 

C UjLo *)AJ I AJLoSsj >- j ^1 A^J-Pj ojJ3 cJ^U>“^ Alii *U 1?..*J lLLjU 

^ ^ 1^ AjI . A^-P ^l-*3 ^5 UJ 1 f'^^wvwJi 0 ^J^3 A-wv— 4-> ^3 

^ ** 0 ** 

^ j jSSl ^ U JS j_p c^SS**_<S UJl j.Ujp aj^-S 4->^3o j 4->^Jo 

♦♦ 

. AfijJi j .XJUllI aJJIj A^JsjIj ol j>x^j ^ oljLw>j jJL>t>a 


ULU coS^>Jl <y l*J ^ J^\ 4 JUJI ip^J! J cJUte Si J 

^ij>iJw3 tA*JpU*> aU>- jjjSil ^Jl*J| d-Ul A-3 ^ jJl S^ScJl AP^cj 

♦♦ ♦♦ ^ •• 

p 

^y» OjjJ^pI U lLUU <^L>cJj^ (.A^SwJlUl A-i^ljJl S,U^tf-> ( *j£' 1 wL^aJl 
U ^1 zj*z**j oUj )/1 jj^> ^ 1 ^ & L ^ J 4 ^ J 1 t3 . . . 1 d . < 1 lj . . ^j 

f-L'yi <uU 015 

olPjLixl! ^Js 4j_^>J 1 o*^plidt L^j Ijo ^1 tjx* iJjJu L ^S j 

♦♦ 1 *• ♦* 

aS j>iJI j^IjSI jjJ- 3 ? ^j-o ^Ijlxj! a^v 2 ->JI aJLwJI LgJJj>tJ ^i!l 0 ^sSJl a^w^^J 1 

5 ** 

l)1 UULp U 3 c o^>\ «/g xJl 5S j->JL> ^LgJolj a^pUjJI 0 j-U-flJi 

j^Sj 0^ 3 jj>t^3 . lLU J 3 ^ j- 3 *^ Ju jj S-L)l ci.U^tf-> SU^j > 

j-S-p J-*jI ^Lg_>Sl jl UJLp !! aJI ^y*\yzjij ^jLilu 4 S j^Jl UiJ^ 


YAY 



ijLLA ip Jl cJ_£j ,*_l!> ijiLw *-S CJ*i\-pLAi ,l}U_A J^g-9 

jr^i 0\ iaJl cJ_fi-*_*dl Aj j *J I c JJL *j ^LgJ-iL*-; A_P 

ot *Jj^ Mj M ^l A— I 2 JI olSjoL ^j/2j>x^j jl LoUL 

♦* 

IjiJjl U-g-o ( j*JNlj ^>JI aLJLp jlSjoL Jj^j Jj-Ij^JI IJla Jj>- y 

aJ-S^LJo ^_Lp LILJwj Ij Jj>- j_) ol j*JL*Jlj a_j a^^SCj>sJI ^JLp 

? c JUsl*JI 


1* z' ^ ' P f ^ .f ® A ^ S % / ** s 4 4 "i / v * 9 ^ \ ' 

^ <J? &Si !j ^ ^ ijj4ii>il 1 |>a p I Jf' ot y*^ j* 


^ .r ? >< ^ 


>" > . / > > 
* •» » * t 1 ^ ^ 


V » 


« > > < 


> - > 


.[rn _ ro jbNi cj>Ji s^] <^o^> 

|jU& l-**J CAJOl ‘■^-^“1 4-PwL>I jl L*jI ^_JLp ^Jb^' l*A»^ (jLS* 

;ipj ^Jlj ^Lg-Jl j <JL*.£1SI ^>*Ji 

|- ji jij U$t ,^2 ji- &£ y. VI % -V a ^15 > 

,[i*t iSi ^ufti 


efiJ All il p-i 




.[v iS li cso^ji Sj_^] %l£ J* £2t e£jft 

ioljl 0^s<aP bw«L«»?-l ^3 bt>J (jl oJlw> »jJl <U*Wl io^stJl Os-LJi JjjJ 

♦♦ < 

S' y/ 

^*-~Jlj ( jji bJLJ> ^jIj LjLJu Lg-S* j J>tJ ( A lg la > g-a ) 

♦* 

p p 

(jl JUoj c(JL<^_pIj c-jLj I oU^Ljj cjI^Lp 

*• 

^LajJl ^ Ajjjjjws^Jl oJUJl L t^jjsJJ l^|jjc-w«l ^L*Jl aJIx^I ^^UiJl 

P yf 

^Lxjl Jj-^ 5 

** «» ■** 

.Juh^> 9 0*^L^axJl 


-LJuJl <> .Ig U JLp ^3 ^yJlj ^Ijl^Ul 

1 ♦* ♦♦ 

-Liij LjLi^I j LjLs^pI ^3 aJ^A^- j,-^5vj>JI ^jJUxJl L* 

-bJI c jLg_) C..4 3 jj Oj^ ^1 (jUaJL^t ^1 0 j la « C 

. AJw« J ^-***^^1 ^ jJl cOLSlwJlj 


YAr 



•wwvJ 


* 


J-o-P 0*>L^l*JI oj-fc jJa-. 

^ U-»' Lo-;j • ^j_JLlb> t[^ju\ j j-Jl ( j^ f-lwiijl 4^. «p g ll oliiJlj 

Loij AjflJLj 1 P-LLjI tjbg-J JJ Joo_*J lAjoljjj bb*ob/l 0 1 kLwv, J ^, 0 ,/g >eJ 

LoljJ b^Sb t^Loljj jbg->Jl ^JuJl A-L JzS* d^jlS* j_b tc^bwvJl 

♦* 

tjlfrJl <yj JJJI <y tAj-XJl ( J>^ U aJuj Uiiy^a ( _y ? j jl jLJ)M { J^ 

♦* «♦ I 

objfcj Obb/L*Jl ob-A ^ J I ^Jj Jli^l ^S>-J O-ib/jJl 

.Oj^Jl ^ ^ y iJ 

1* 

*yi c^yJl j^Sj» £» cu5L- j o-iiyJ ioljl o*>lvijJl oJl* cJlS’ jJ j 

*w ^ ^-**2 I co ^ ... .. ,11^ ^ ^Jl ^^Lp o^)wXi]l ^%— >lxil (_^wXl di.sjtS' 

I aJ ^Lblj ^ jjJl oJJ ^Ul oba lT** ajU LSb^o I Jla bb> ^3 jJj 


M 


• [IV C yvU y ^ 


^ »> / 
J 


t^e «. y^=a 3# ^ & 


e-b*Jlj j^jL^jJl j 5\J| bi L^jj jlSCJIj aIJjJI Lg->li I bo I 

L»l ji :>Ju>^XxJj j O j Lya *Jl ^y-yX^xJ aJLjjJs 4.JLJ i^lj ^1 5j>-L>tj 

jJUJl Jj<^>- UJ i^lxJl pyJl ^y 4-»-£-; <yi~Jl (jJ-P Sj^li ^waxi 

** I «4 «4 «- 

o^Lo j j-3-J tb j-j oJLjJl ^PJLj o j^jk^P O-Lp 1^_pLo ^3 *-_^5b>Jl 

V* ♦♦ I 

Jui! .bcu^oj b^bA L U^-P ^j^Jl Oj^ 

t ( j-o jj^>L<J 1 jl jl a»u$wJIj ^*)UaJI ol f-bJ^JJ jS\j 

^ jjJ I ^ 5 ^ lLUjJ cbjjj>c-vJl o^LJl oJla jlyiJ bj^ bb/jj>tj jjjJlj blj 

c ^L^->tx^'y 4^-I^Jl 1 ^^Jlp y * ^ 1 j - -/'Q L) jig--^j L>Ja^> yjLyJl 

o^-Llll JJJI jji jLgxJI ^y ^»yJl y« 3 JJjj 

! A^i ^j-bj bob bl Alii j+S* Jj >“1 bbbob 




_ /hs.^ s »/ > J/ ^ ^ 

.[VT Aj^I (. < j^oA\ Sj^] ^ 4.3 J ^Ss-*^ (J*-b p b 4jjl AjJJ 




s 


» * ? 


(V-.^'j 



4i)l _^AC- 4_J| a 4 cij. ^ p— -—^P aAjI oj J^A 

Jill Joo- ^ jlL |> ^ =^l> 

// >>A*^ tA"*' , "T \>'*'\y X 4 

• [vr « VY t ^j,/? -,^> tf.) I 5^] ^o^Sw<i A«*$ 


.iijLJj ^juJI iijLJj j^JLhJI iijL-is 

•ji ^ (j£^ 

♦* ♦♦ 

O^Tj <GIjT ^j_P <-j\sn^>- ^JL*Jj 4 jL>u^ LJ <-JLS*S jjl) 

UUjI aj y>jJ \ yj jlA U JS" ^ <*51^ I 4jU ^yrj ^j-uJ 

tlr^' tlrJ’GJ f^*' JilAlj N IJ-^Lvf ‘^^-Ij-fJlj v^J-5' 

! jJ^jOj 1 )/ I j AJUJl p-^bUbl 4il5o ^jU^bj (j— i^lj 

pjjl ty-l Ajl OU) <y>- jVf~~4>' (Jj <4'-*^’ <4 ub>> 

/jjl / < ^ y y 

.[or 4 jN! iC-.L^ ojj^«] (J® (Jp 


A^ // q^-a 

^oip Gi 


A* 

^ y 


Jlij 

t*j JJ- y>j -aJJ ^ <>b jiS3j -i; 

. [^ * t djSl 4^L*jS/I 3j^-] 


^JUaJl ^Jlj <UP ^L«J cjLj 

p ^ p. ^ 

j' Cxt^ j‘ cr° 

aj^Tj ^jL>S J-^L>-j <ds! ^ j 4^ijJ j^JUi aJ.3 4 JU 

<ui ^ U dGJjl .jjiS - Jib- Nl lf> Uj tJtAr J?- Xyyjj 

<-ijiA\j LjjJl ^L^pI cJa^ yjJl dUjIj I_jl5 U J-bJj 

: jU! iyj ^ ^Ujlj c^LpI y J^U^I silJjlj 

r Au . t 'S' .1' S> A' T . \ s> S AS y y\ 

^AyflJaP cjb ’W 1 jO ^-Ay G^*Ajb yip y\j*j 4Jil ^3 (j^ 0^^’ 0<3 / 

s jj -] AaA A- &£-> J J A'' Aa A tbfi 

- a ^ * J 1 4JU \ {^Sy*p .[^ _ A jbj^l 




r\,^r\ jG 
♦♦ 


Liliff j! ‘U-v^j jl ^ J-Lajsnj jA J 1^1 

w p. p ^ 

toi ^_3 t A jLv2_pI ^J^oLSsj Ajli dU^ j-wP ^1 IjjIj 

O J_^jl -sLr-jIj ia-fcjJlj t-ij-Jl oLajIj 4_^_j L>t_»J 

. JL>c^JI 

^yUcJl jjwAjI -b4 jl ^jJ! 4^L- ^ ^UJl lils 

*♦ 

cLoLs>" jrjj_ JJ-J jJaJl Lo <l)L»*vul jl «_>Ls^oJl JU-P JL>-I jl t4_olj 4 d lg 1 .0 

*• ^-_ *♦ 

‘ u -~^ <jH_4 Cx* ^'- i <_^ 4^ <_4i ^3-* i;> i ‘“jW- 

^ p- 

(^JJl oL*-wu^M J^j ji ^-vsw>Jl JhZL^ji tOJJu ^Ijj Aj j-ojJl ALwP jl O3j-o-l9 

. *)! ?! 'y jij oLpL- ~l*j Ju^ Jii 

p 

L <> J C ^ ^ ^ ^ ^ Lpw^xApvl^* I I -Xj2_j 

*L^p| ^j-a JuJ_*Jl Lg-> ^LJLSI iljLio SJolS a-JL*-^I oLJl^_p 

p p p 

aJLSoJw<>wL! s jjL>^J| U*)\j>cJ|j Aj^oUJI AJL«_P^a l^a 4_>L*^!Lp|^ 

L dl)i ^ .c-jUS/1 Jl>~L c^jji ajL^JI 

^£*j-JL ]| ^UtJl j ^LojJl ^Jl 4 jL*)[I AjiiaJwO ^a aJL*JL^I CjUI jj O-JcJo 

•Os* ^4* 0* '-<^23 

A.^pyg *J 1 aJLwwJI jy& pLojJl ^1 0 j^stw^aJl 0 L 0 jJL*_<>Jl ^ jJ 0 } L° 

2 * . * * 

j */? *J 1 IAa Lo-S" 4jLv?^/! < (\3 j ^ wi_>cj^a c l^i-L>cj 

jl cjL^JIj ^Ivop^I L^ cb^il^rJl ^ ^ AjjjjjJi 

«♦ 

‘•'^ J L;U^)/l jl jJaihJl ^ ^jjJl lijfc 4_g_.l >*ji ^JlC- Sjji jiS^\ 

YAV 



^a ^*al^La^ t 4 ^- L^>- up o 4 aLa~*L*j 

!!iU>l fjij 




t L^L^ 4 jU^>txJl ^ jjJIj f'L^-p'y i ^ij oi jjj j&j 

jt-JixJl IawL^jI A-olj|*}\Jl Ju*jij ^yjL*S\ Jl *Lp jJt 

Jplio <J^>U>- OjjJl V d_3j^o J jpajJl P'LpjJl ^j->sJ| 4-AjJ JjJ— *-H_9 t4_*_9 

•J^ o^L* uc ^ 1 J-*i l - ) ' Lp 1 ^" 0 , ' i - 9“ bt4 


0 jJ ^jJlAS>rSj 4*0 <—*1 -oJl -L^jJj L^w\_I_P 

*♦ 

*»/ » ♦ 

^1 ^^3 0 ^ ^ xy 1 1 A 1 I ^ 1 i ^i i ^L) >*Xj^ 

«♦ 

(_ 5 ® S-ij^rj-Jl ^l^iJlj (<j jL ^Jjl jl a^>- ^yj i_J-i!l 

*♦ ♦♦ ♦♦ 

i-J Lj Ja,*,yaJ 1 I ! 4 .** */3 1 1 I 0 *-X^ ) cA^ 3 ^Jl 

LLJI oLaJl ^1 LgjLa jJ_*_a iliiJl oIjULjl^ 3I! :>y^>- J—y c(baroreceptors 
pj tLgj j *■ ■ Jz a j3jjJ l^JJL >*~S t Jm^*-!L) 4jJl>tJl ^lp j^ 2 -® t(^lsjJl) 

SiJuCuJl LLjJaJl olpyiJl j otalJC^l olj> L^UJl jS* a y>\j\ i Jisju 

*♦ 

t>* W® S> j5 j-oJuJl Hypothalamus Gl^Jl La) *Vb jJl ^J) 

. <u.IpU 


£, f, 

^i>Jl ^UlpNI 

Loj ^ ^_ 4 *J ^lia jJl ^Jj 4 jj^_iJl j j ^t-> tL^jL*io 

.J 5 j U aJl J: 


j - 51 

♦♦ 

**! ^ 

t 

Jl>J| oUj ^ jij 




Si j\ Jl>“ i_ 5 ^J ^ Oj->- <U^y 2 ^Jl J^l 4 -JJo t^JJj^S" 

«♦ 

ne ( /j-o jJl j j-A <uJL5Ul j c ia- * 3 1 

P iM 

^1 Angiotensinogen S:U ajj^jl!! ojjjJ! ^J\ 

^1 Angiotensin S\ iJLpUJl oJuJLi c>^' ^ 

^ -pi ^ ^IjjjJi J^pi Jj.pj J^i_iJi ^ P^-Jji u»jVi 

yi 




. <l !3 U A 3 J <J ^>eJJ *wjlv 2 -<jL} ^JL>txiJl jJaicJ' 


JU 


jJ ! ^ la *J ' pj JbN I iJl£> Lx->o J^bcJ oAjk JSS' "^LJj ol!) 

jJww w sJu J^w> tjSj I ^j-p Ls 3 J_p jajJl ^3 5 j>oLvJ| /,-^vJj q^J>tjN I oLj C-J IS* 


TAA 



y jdl fAjijjl y> *-L>c»->- <L>jJLJ| oljl*^ ^Jl 

^JyJ\ y*j t(olkL>Jl) ^_JliJl yy}yi> t4«_J»-jJl 4_LjlLf- 

•* 

jl i*J>!l O.U dljjj .^\y^\ JA dUS jJ>j ol>^l L>jJ>jJ>j 

<_3j jjaJl ^pJJL*J OJ Lo tAjJl ^3 JwoU»- JlSJXu oUl oJjk ^L>- jj 

Olj.}jJ-*_« (1)1 jJ jl <LoLj J yp^SJ jjJl Lgj yjULA \ yJZ-A Jl 

.UpUJI ^JUl JaJiJl l^LSJi 

OjSsJ (1)1 JJL*j <L>- jJ j*Jl 4-^.SoxJl oJjk Uj>~ jJ (1)1 JJL*J Ji^3 

iUJl jl ?;LslJb U3- J>: J^Ui ^>JI Jpiai li* 

jUsxjsj^I wL^j *^LiJl g-L^.gJl ^3 cjIjJJ c>'j^ 

^— ■ - ** \ M - •* •* 

?aa>ji oj-A jju ^i-a 4-*"*aj i ojjj Jip J-Uaj J-&J ^^S3l 

^3 1 j-L! U j-i'b/l (1)1 ^1 ^4 JLpU JIjIj 0 ^w2j (1) y^j j^JLo JJLp 4-* «* ja U Jj&j 
t jJj>-j jJL 3 J^i a5L>iJlj pJl*Jl £-lL> a „ Ja P LjJl (1)1 Jj j-**Jl JpaJwgJlj 

iYaU*- (Ir*^"^ 




< 3 >. 




. [Y t jUyiJl Ijj^] ^1/UiS /J-U3 Ji==> (3^1? 

p p 

^» LwW^ C_ dJwLj^ C 4_9 Ld ^ ,* IM ^g— 1 I jl <— y*-^' Z^WwJ y*^ Kmi j 1 ) 

jl^ C^L ,^<Ji jj » ]|^ u_***>Jl JL>- aJ| Jl Loxp pH? jJI j ^Hai 

jjij Jil>x_> bjSj y bjZ L$j 4)1 U-fl5jl ^yJl ^»L^Jl \y>^-b jl~pl-LL>j 

• Ua>- J>l\ 

*<£> ^Jl ^ pLp ^J l j!jl>- LJL>! ^ya\ yi-Aj j-*+> 

yi £ 

wj | C J ^ | ^3 ^ 4 ^\.^. ^ ^ l | l <Uj ^ l^^P <»<■** 

tpL^Jl ^jJI ol Jj5j platelets ^Jiil pI^^j>JI ^jJI ^ij^Jl oJl& 

auJi ^ 3 caajij A^aJi a*,# ^3wjij 

a ji aJa ^u^^i jia^ ^\ fibrin i 

L'aa Jj-^p ^-Ll<x-> Lo 3Lp j*** (+-> j-^ai pLp ^J l ^3 c-ijUl ^jj>Jl 

.(vr hy^) a^Ji pi ijy ai5j a (ai^) ^ jJaj /jji au ^jJi 

.JSlii (o . Y) ye 4j J^?xjl aJui-*J| oJl& y jjC ~* j 


\A<\ 




aSc^uJI oLLgJl jyu U^l {J>\ 

p 

^LoljIMSl *LJuJl o^L^Jl jJI tNor-adrenaline j^JI <oL° 

** 

UlS c^jjJ La^jIj j oJujlJ^ <oLJl oJla jl L^j .^LiJ^l! ^^JLp 

UJ ^ p. p p 

c ( l ^ a_o 4 _j 1 A^P jVl j! frUjJl 

.tjjJl iwiS jiw- ^JlxJLj 4 jL/?^! iikbo ^1 ^>jlJI y^s> 


■ajJl o jjjJl 0 jp° j j>^Jl 1 -L-a Lo- 5* 

jJa^cJ 1 <ug_jL>c_» jlpLwwJ f'LU jJl j-iJl 4 j 

*♦ 

■* £ i '-/?j jr? (*-^J (*-^>- £Vj <i^ ir* p-S-^' 


J 


4.^ a /?,p o! )L. 

♦* ♦ -V «* 

A^LojJl j^I^JI ^1 


JiLi ^Jlp jlJb)n oUlJLj jlkJ 

4_>L/2_<J| iL^Jl LJ >JI uU>^l ^P 

4 UJ 

. ^plwXXxiJl S^li I 

♦♦ 







■LUjJlj ^L«jJl Jl cajJJ Jr ^ jujuJI JJj bjlj L*5 j 

j-yO-jJ (1)L*^>Ijj ^ J *ljj| J Jl I jJl*j (1)N I J 

/ *♦ 4* 

^L>zZj) oli (jLopI ^jA Lo-A J QL^-lkjJl (1)1 J^ya*J 1 (l)ll* 

. 41*5\>-j JUJI 



4j ^ jJLwo Lo 

<uJa-P J*>U- ^ 


Jl L*l>eJl OljlL A-pL^ll 0 jJLjz}\ 1—aII.Xj Cc5j J-*~° j_A Lo-5 

. o^b-lj Ow\j>-j Lg->l5j JwLj (t ^ s> " y2Ao lILLI^o Jl J d jlNl A^IJLJiII 

*♦ 

J-JH Jo L>*l>tJl oIa (_£_L>-| Jl 0 jJL^Ss jl Aj3 jJL^O J 7 (j| L^-0 

J O jljJi oLaJ^Jl JJ->*Ij ^ jJili (.5 j5-Nl L*l>Jl iil5 Jl j^fiL Jl 

v-jUapS/I _^p o!>La*JIj ^ilj-WSM ^Jl L^J — - y\ j\j oljl ji ^1 L^r^J 

c J l>J| ( y^A <pL^-J| cJ JJl ^aJl ^JL j . J jJl j ipUH 

JiU 11* d)l5 IS|j co:>UJl (jlSCo jp jji^j jLLLJl jli JJI ^ijc^ 15 

(I)j3 J ^j->Jl Jp Ja jJt Ji\ j-Ua^*- (i ^1 j^ljl l)U <-9jU jl 

»^ll ^^0 ^jl* 

Lj a^UJI JUI SJLiJl Jl *lijl JjI ^Aiiw- <l*Jl oi jJ! Jj 
jjjij 4 jLL?L>- <p j-^j ctjUaLvJl ^Jjl aJjJ ^IjJiJl Jp JjJl5 io 

. Aj^OxJI^ aIpIJI 0 j~5 A>-j^ ^ip ^"■’’1 4_*j j I 4*oL>tjJ| 

:4-jl3jJJ| SJLxU - \ 

JA Uj\ <joJjLa J W> yuJl iJjjJl SJL5J1 Jl (J Jl 11 a v^JbJb 

*♦ 

: t l^'^' 0^ l jyr> j'yi er^ 

.thyroxine ^^-5 j^jlil I - 

• tri-iodo thyronine ^jJl - 

♦♦ 

P' ^ 

jlla toL"^ j ^_<w^>xJl f-L>cj| ^Jl j»jJ| ^p ^ Jl jIJLa 

co i_>lp J| a^pLa. J-u Lo J ^Jl oUup iil5 

♦* •• 

l^j*Ul cjLJJIj ajIp^Ij j-s^ 1*JI jt-jjpjj c^^>tJl ^3 c^ww^l L« jJ 



P'j.jj iSl^uJl A^jSM i**Lj fJL*Jl oLL^ j,UJ^ oj*>Ul iiLkll }y 

y^jy/yi Jjk iilkU jJl-^o *_a! .^_JL- ^ ^1 <s*~J 

.UiJI ^ ^ > br liJJl ATP oLL-ji)! 

♦* 

CjLlJj^JI lLLSJlSj i-3j jJl j 4ww«L>TjJl oJ_iJl ^3 olj j_a jj-gJl 4 ^-Ll^ 

♦♦ ' 

^ IjJ c XJL*J( ^JL (Sj^ 

^ ^ ^lll O^ApUJI X^*Jj A3J> ^ J\ ^ 

i^J^/l ojJloJI ^ ^L>tij aaWI^- ip L&j->s-o jt-v^JI jU tLgJ*>U>- 

*}\j /%-L^Ji a <U^oxJl a JjjJl ,lL>Jl9 <uJi*Jl 


OkA_iJl d-’Lj L^J ^ L5^' fj^d 

^*>ULx^Nl ip^ <oL> j ^J>\ L,b jy L^w2-^j £« (. i) jJi5i!lj i^3 jbJi 

a^jS/I pJa^Jl jJUJl ^1 i^Jl oU^Ji Ails' 

4ja.._>c^»j 1 4j>x^w*J ^\J 4-*^2 j j->tU ^ojJl 0 j^jJl ^ ^ Aj l I 

4_*^J? J JlSw) ob_> wb>- Lj^>- ^bygjd Jcuij J-*JJj jjLSCllJ 4 j Lv^N I 

L^Jwo j- a! I Lg->l l g LgJ^ Lg->l^ a!>j-<>jl<>JI L^A^Jl 

.(^jisJl -Uaa. U l-iftj tlglp 

j-o-i J-P ^bul ^^-i-P Aj l ^2— <^J I lj*)L>eJl |j-A ( j^jJ>ilJ Lo-S* 

a^-^JI oJl^j ^ jJJ .o j-J* j somatomedine j^j^^Loj-^JLS growth factors 

Jij tU^ ^J >j jL^-j aSL^JIS’ aJj^JI oj-g-^-1 j olwip 

** 

.4»JL>J| cL^>cj ^3 ti-U^ < j-P 0->-b>cJl 

♦♦ 

^yJl 0 j-^ j j-^ j->e-j l-^-S* 

L^-S 4 2 lg ; 4Ji2^>t-<Jl L>*>\j>Jl ^jlSoj j^j ^jJ?y>xS^i 

5 

i 4^J>.^_P ^ 3 1 1 ^ ■* •■»■ ■*■ ■ * * JJ^ ^U^aJl ^ 

^ * ♦ V ♦—/ 



j-kj o j-°j j-* j j> ’ l -^ L o a-w^U ( j-4j IwLa 

*♦ S’ . \ s' ♦ t . t i > k. ( » X .. ♦ 2 . t I 


a^.S' <Sj^ j- 1 lS ^ jJl L*>\J>-j j>^LwPj ^jJI oL jS 

.03JI ^ 

A-*-<*-S *Lj j_/J jJl OjjwL-Jl ^-9 *1 j_<>— PxJl O’Lj j_SsJl A— wfr-S' oL)J_jJ 

*♦ 

aJ jjjJl Aj L^>)/l AjliaJJs ^J| jJl aJjLU^ ^JJl ^'■'^ t - , '-^J^ 

oLlfr^Jl Ails' Oj^ ^yaj tA-vgJ^/1 f'llJlj j£\ aJ-^ ^ 

^UJI ^t ~***^^ I A^tla**jIj ^Sv^»o L-^2j I Aj jJ^ c Av^vO ^*J l Ajj^>*J| 

. J^jjlj 


(_^jJl olp-SlI Jj-^Ul lj_a> Jj>-jI (_£jJl /» ■ la *J 1 jllixJl jl>t^v^S 

44 ** 1 

ojL>tp|j al^S^?*- ajU>^w^j caL^^lJI Aj j *Jl oJl&j ^1 jJl oLJl I Jl& 

.I^J Jlij jJi»- U Ji - ^ 


tjJg^aJL] (jiajJ 3 fc.fr Jl ^ 


J_> J_*Jl j j-2j aJlSG) ^3 ji A_* UTILS' 03 jJ>- J^o *lJw? oJLP jJiSU 

*♦ 

u~* t>r^J-*bj-^j clr^^dJ^^b ^ i)jy^jjjSii\S c->lJ^ 3 j j^Ji 

Ajj*sj 2-*J| taX^^cJ I ^^3 Ipli jj *Ajj S3j1^^w^a< I jT-^Ijj^j j^Jl 

** *» M ’*■' v 

.iblfrJI 


(*-~A 


s' 

A3j j-*-frJl Ljjll j^j jJ* Aj jliSsJl j yCss> A^l>cjJl oJLxJl ^jA 

^liS^j L JiwJl ^IjjjJl iajfejJl pliu^ ^1 
fUJl < — ^lllj jljjJlj i^JjiJl ol-£*i>~j (JaJw2-!l) J-Jjl jjjjJl 

dr* l "^jyj ci^r^'j 

. oLo*AaJI 

i ♦ 

JjL>fc-^ 6 J^ P J 

♦♦ 

Ajj-^jJl OjjjJl cljjjj Aj>t-Jo ]g ^"9 tU&Jjtal ti^JuiJl aJLs^2_P ^ jJU 

l)Ij^->-j ajjjj jJI ol ^jsj ^jLiJl j ^jIjlJJI aj j-^>J I oU^LJljJIj 

** 

JSCjl> ajLs^V^ Ajila^o ^i j ^vj>cJl pIpxjI AilS ^j> 

^ ++ \ +• 



£ 

<oIpI l5 Lp J 

Cj* dr° dr 4 

. *LJlj oLJLp ^ dllij JjJl ^>Ji\ ^jU- lf>- ji? 

dJJLg-j ^£jJl JaJwa 31 ^jJlj jtww*d>Jl ^ ^v^ll^Jl oj-& 

.4jLi Lo ji ^ jj>Jl jl 




<UP 


■Ldl 


I v. 

.di!i> ^~pj ^yyyr 

♦* 


!j*!>\pL£i1! 4j>-jj U5 

jl 

d^ J JaAj ^ Wr~'-’‘ fiJ . 

♦« 


o_^jb eibjj j^JLjj/'yi p^-Oj olXoj_^-~Jl ^yu CvJjjj^ U 5 j 

^y erf® ^.J- 4 *^' ojjjJ'j ur^-J v^' 4 -'- vip 

*♦ 

yS ibjJj dUtgJuJl Lftjbt dJJJb yL>cJb LgjoLi5j L^Jx dj »> r diJl ol^d 

£UlK a^l *L*pVi J>\j .Jl >Vlj Ja^^Jl Jl ^ Jill f Jdl 

Ujji *bl ^y» ^jJt ^y» -bj^Jl Jl ^bj>d ^Jl dPJlj <^J-£-llj 

£, 

.^.-Xa^^cJI Lsi-^-p 

** TIT M ♦♦ 


<y* °-djuJ 
<j* 


^->-^c-U Jj- J ^j-w-ijJl (J jJ-ojjbsJl Is "• • J b*d^ 
i *^ . gjj iab» ,i ! y y> <us j*bl y L# ^ ^la.l j 

.4jj^>cJl pUIj 


°j^ J eS 1 -^ 4j^ii5L!l 

L>*}U>- ob-Jj jJI j oL jSbwJlj 0 j-Aw\Jl tl)l^j>-lj l^i jj b)j^ J ‘^-bSb^j 

♦♦ 

*LJ \j oLJUp ^^Ip o oi>A ^-~^>Jl 

.oLoj^yi jl*jj p-Lj! 

jl o^L>- Jjl jl juj j-A ijjJi$b!l o^_kJ! Lo-S* 

0 -®^ (^i ^>. JU^-P jl ^-\yr -Vvj *->^1 

.» ♦* 

.(^yljj^ Vw^IaSI 

*♦ 

oci'-r^ JrAtJ Oj^aJlj t_ocuJl cJiil o^yy. 

tfi 

^JlJl J ^-v£?J L>tij lo » r /^ ll Ji3b>«-J 4j 



;up ^jju ujsy\ Jb Cj ^\ J JL.JJ1 j\ 

^1 aJLJI »UlpSM Jl fjJ! ^LjjiSn >JH ill-SM IJLfj .^aJL 

J_lj>«Jl > — jL^?- ^Lp ( _p!jLj L^jIjt_i| iijLJLJ 

** - *• 

>*j) aj y>^J\ L*)UJl (jJbjjiSfl ij J>-\ if 3 

aJj^>c 11 0^>Wa-*Jlj wUSsJl ^0 J5 ^3 (i>-l>cJl ^j-^>tJ J^o 

Ul .^jljJaJl aJL>- i5LLa5 o wl^sj2»wwvwJ J ^L crH 

ajLp Lgjli 5 j ^j>JI oLJU^Jl 0 wLa Lg_3 ^Ai>- ^ ^sj ^yJl o*ApLll!Ij ^LS \Jl 
^y 3 < — J^Jt |»j-Lp ^»LxJl 4 _aLp ^J_P Lg..o-^3 wLJL*jJl 

o' 

I^xp doJj>Jl j>A Nl OjIj IJJ tp-^*>Ua!lS L^Jl U>j j cj^s 

■ r .y Uj uai jo jui 

^oU^Sii j* |^wwvJ>cJl A^~ L>- ^b (jJLoj/Nl j*-*l <y> 

yj 

^LJj jJl ajUji>c^JI I L A^^ . * Ml ^Jl <U^. 


r 


L ^ 


3 V- 


LJi 


Ml 


o j^iLj (_jj j^Jl jl j^>Jl ojjJ ( _ J Jl <w? jj»JUj j%-»jI j->JJ o il -.■» ^ ll 

j-*Ml aJLS 4_^p L’-o J I «Jla * jiiij U.S' .j»_»%w>Jl jj-f - 

• A**. aj^*>*JI j*S* ^ L^JwO Av.^J^*>tJl 

jl$->Jl a^pU^jJI ^L-^-Sn sJl* 

v* ** 1 

.<L^j*XJ| jJL*Jl ^3j ^lla*Jl ^l>cj L5^ J^iaJtj 


JuSJl 





:2UUM1 05*35$ - ^ 

^b>“ jJi? ^LoJl ^^Li>--L) ^LkJl (j 

■Ja.*L^j I Ja_i_^2Jl ^3 Aj j^ajJl ojjjJl ^3 ^jJl aSsS diJ j-J 

^3 aj j«s_>Jl oL-Lq-^J| Ja *t ^ * *> dJJJu j 4 aJLwjJI ^L^ 2 _pN I j I j s^JuiJl 


.A3 15 



Aj>-lj>- ^ /*" jJs? j ^°J J^jl IwX-A ^ 

1*Lfe Ja3L>c-> U5 .AjLaJI A^J'yij L">UJl <^y>tLj j >» Ja >rj 
**»-*-*-Lj /CtaiJl q Ja«w>&j / cuJl . JwsJl , LjL~vJI a^won_ 



4j ojjJlII ( j ^> 4_*j|_L-*Jl .iljpJlj J^Lj 4_J~o-P ^3 Lwc*>L^i I 

*M 

f'UJl 

r y a 

/ s' / ^A/ v ^ /*// / \ 

. ,,»..Ja.*Jl 4JLil . [V * 4jNI tpLJb/l ojj^] cJ° *1-*^ <J5 ^ 

i ** ** <> ' ' 

oNUJJ (^ju^JI iJU-p ^ j-j-^ jj^ p ^ 

^ ♦♦ ♦♦ ♦• 

.w*Jl olUoJ/l Jl Jl b>-ljil ^ tASjlkJI 


(jJJl sympathetic nervous system ^jU-^-^Jl ^* 1 ! jL$_>Jl 
** *♦ * *♦ ^; 4 

^bj wXj 1 o jjjJlj t_^LsJl j £\y> ^j>c3 L*5 . { JjUl}\ Jl 

** ♦* 

^ Jlj ^JUUl *bl jS\ ^ dU i5 J Jjajojl ^Jl J, 

<» 1 Jas- ol^stHI .iLojljj .^Jlil l y~>*-*~£j s l I <U~J ilijJj Ja-i-s^aJl ^tUjjj 

»— w->Jl e-L>s_il ( Jl j»Jl!| (JL«Aj| ( ya j -,<g *1 I |j_& c4^LpLij SjJ i«J-flJl 

.i^Jl UUJl SiUJl js~Z £-UjJI J\j 

u^JJ J -’)^' eJJ^' bjM ‘Jr— ^° V’'-^ Jl 

(jjjL ^jJl J^iJl jiL^Jl _JbJl oli Encephalin ^LLSbJj Endorphin 

jJa^- < ^Jl ^_P Jj ii jJSfi Jij^j .5^ (r* Jl TO ^ ^J^JI jb 

;dUJJj .^LUI ^JuJ! Jay Jl &*y ^ W** - 4 *tf ^JosJ 

jp aJL^ a^ J - oL * ijj-! ^b^b OjjL^J! j 4)1 ^ J/a_bj 

. ^Jl N j N j oUL^o 

LwJ? j jio <jl 43 j o^Li Jl 5 L^_3^-j j 0 wLv_S 1 4^-s_Hj>J! oJ-a 

if 

Jj J^ jjJL- oL-L- J UJ^p 

^ jjJujxj < v > j _L il o ^>-1 j>*i\ f-Ll?'yi Ai-A>Jl o-Lto ejjAj L*5" t<uJjxJl jv-^jliU^l 

“>\_Ais> M Ulj j oil _pJl J-ioJ ^Jl oLJ^jo-JI 

*♦ 

f, 

^ ji 4 JI 4^»j i«J j-fl-a oj jJ J-3 4^_>U^I j 4 JZJ jJLa 0 JjJ Oj^o Cji J 

• jbl ^ ii-i OO) 1 _ r O M J ^ 1 J-^J (O^Ul 

! ^v 2 J>cJ JL*j U 4-o-«j ^j«o IbJlp lLLL»J| ciiJLfl <1)1 j>c^-w3 


. [ > A <Si\ cj^ji Sj^-i] 




»> 




^/ 1 s'* ~\ 1 T^" ^ Jl >7 ^ ' i '* / 

pUII ^ *• j 4Aii 4^o*j ]j-Ljo o}j 





J j— j Jli :J!i U_gj^ 4)1 /-> oUjoJ! ^ 

«♦ ^ 

j-s^-P 4 J^j <^^-^1 lil J-^>Jl Jlo p-^o^l^Jj ^Jioljj ^ J-OoJ_<Jl 

^5^ ,<fr— ^jU^Jl oljj ((^^^Jlj ^ A*sj Lj I ^jL- J ^Iju 


• 0 


^iJ! jjfc <u!j 41)1 c_aj J^ j! <_£ j^Jl 0~>JL>Jl I -La JlSf Jjjj 

*• 

cl r" «-Lvip| ^^-e-l-tzS a^wo.Lp jJjLo- 1° a_LJ ^^-j! 

4^Vl «.La ol Ujj .^LSUl Ij_a U ^51 ^ Ip lojf ^yJl JjUj>J| 

f-U^p'Slij L*>UJI c_AjlkjJj jJjLJ! jl^Sl 4 j! p_U jSjj ^JUJl JjU^JIj 
jl dLli! S/U^ )J Lw oSjJ LgJU io>l$0l olj>ocJlj L^U : -> •,/?■ j 

• (_j® L° JSl! ^wL^Jl j_£jLJI jJL>tJ! 0 J^~j jj*> 4u! 

aJL>w^ 4j! jf Ails’ v_^LSJt J jwai j J-s^iJl IJla U c . . i f jJLl 

^0' cr" 1/^ (TS^J ^'j to^o^'j c 

(*>d kii5L» j-*j t jj-LvaJl U oLg-iJlj wjJl J»JL p <uf J tjpJl JJ> 

• I 4*J ^ I oJlji^ o»-A-o^ t^_3 i 



^ j l*-^- ® j~y^ j 4 JL>*o^a< 4j|jo>c-*_4j 4jL( Ol U_) j 

. L— .* „v2 *■ > AjLqwLS^ A>5^-Lp ol LoJ^ ^ 

u «-U) J>J' j ^>iW & uSm ' J Lj' Jb 

_ - J f > X* ,</ * ^ X 

.[TV ajV! tjUiJ Sjj-»] O JOj 


of JU 4)1 j 4 JJjf MJ L^jo. W 

ol j oUaj-1 1)1 (_$Ua>- 0 yjiu l)lj 4_ 

^0)1 .^Ul jl j^l 

♦♦ 

U-; O-^^J Lf; e^O 3 - 5 






jJLill IJla :>^-~j o-JiS'I IJl! 
jys v_jIiSGI Ijjfc ^ pL>> Lo jlio 

^i (j-& 

? j>kJl ijjJiJj ^jjl^-l 

h>- Jl 9 0 flJ^LJl 9 0 9^hJl<Jl 




L^JJ^ 


LsUJj oL>Jt ji Jjj:>LJ|j jj^jjljJl 

jj-L^-!lj wU j_>J| j Oj-jj^sJLS” oJujU- A^twLx^o ^s^Llp j .*1 j-a i yj> 

l - ^ * j Lfs^aj^ d>*JL) ol^ ^lj^i-<Vi.ll o^La (31 l *> ^ 3 

Jj IJ->- j^j *Jl y jli tdJJS jJz- jl oM'Vl y ill jl ^ya Oj-^J 

.dUS j*s- j\ jL~>| J\ y yUl> J^pj <jl Jf><^~~‘dl yj 

lij Sfl i]y*Jo Mj t£|j_>Nl yp y>-lp AJli cJw«L>- jl L*_;j 

J^Ud'yij iy^Jlj jlyJL^I ^Jl J^_ ol U-y cy*-jU- ay 
4j ^H L5*J Pr^ <_5* (^"'^ , <^i 4j ! i ti^dwJl cdjiudlj 

•(jcdj-^ 

a j j-kj j,_) y»j tLp> yl.} (j-L>- jj-^i 3 ® j^jiJ LoL&J oLjs-a 4 jLJL>J I a-L* 

i « ^ f. 

uo-Lp y discovery o L^-aXJL^L^JI 4-L>c-A ^3 *L>- Jjj - l -i I yliU 

♦* ** ilT ^ 

N L*j ci^jJ->tJl p_L*Jl c^wol jJjJ)) ^o^LLo JtL> ( \ ^ *1 Y ) jLI _ j_>Lo j^L/aJi 

^j-«J t 4 JL -4 ^s^LoJl (jl cLLlJJ Ml^o ^Ju 

^)y J* y>**l\ JS* oj^lp yyjjljJl Ja>- 
J| SJcaUJl ilyJl J >d iJU^I U5y jL^> lH c^>Jl oL3l£JI l* —Jb 

.((p'Lg-L jl ^ jjip ( J^Lio <L>- ^5 

£ 

L>Uj jl NJ ciLIp Lo t4JLJL>Jl oJjfc i>w? ^0 ^jliJl iSji}^ <y^ 

** *• 

.jt-gjLyJi; i>w? ^^3 *L1*JI a53l*. ^Jdl jJu^l 

■ ♦♦ ** *« 
p 

p p 

L^o l ^ ^ 1 p j * j g _^ /? L>l * j_^o y LJ l ^ ^ , c. j 



yi 

JlSLio I Lg-^> . jh\ 

^ *♦ ^ 

cL'IS i^JI iljJI Jl jl J* j^ lUli 4&J&> <y j£~J' 

♦♦ 

jj? ^ ^ ^ 

• I JlJL*j ^p£l C^ ^>-1 c5^i oA^ j^iaj U5 

4J5^ ^>*^o ^JLJl y>^J} j ^w^^xJl ^Lal 4j^J>tJl **-^lj j| 

cCJLi L*J l^Jali^lj tO-Lsi ^jI Lg_w> . lf^» J^bcJi 4_L$-^ o^ilj^j 

Lo ^ 1^ i l j^j t^j_<ojJI jJ D f-L^i U» l g * Lp j . lg « /? lj tcuLyt) LwL-^ l g « ^- ^-l j 

' z> 

!?dJbj^J 4lP 

^3 la t^L>r^Uwo 4JT yj \yj 2 S- s\ y> ^\ <L)UJI j^>\^]\ J jj>J (1)15 lip 

jL^> <_p o jj>ot>5 j tLg-AjU?jj \ 4 ~Sy ^ aIax* aAj>- o! LgJ 

La^C-j oJ^_>-Ij 4^a j'Aj j JjN I ol5w-Jlj J J ^- , ^J J J 

UJaS Jbjj N Ui- Jbo ^Ij AiaJl oJUl ijJUJI ^ 

*♦ ♦♦ 

.oUj^Lo 

jl ^U^JJ ±Ju£i t ^U^>Jl ^ oJjs-Ij 4_J^>- jj-gA? jl^ lip 

LgPj^>^ (J^^° V*" ^jc^Lp ( ^ * * ) o* o*^*~*^ 
LgJU lg P (j j-Aj 4p^ 4^3“ 4 -w*j1j p-L>tJ jl ^Uj>JJ J 

ojLaJI o o^jj Ai! ^ 4^J*x_j> 4 ^pL^/ 3 4jowi^> ^1 jl li jyty? AjL*_> j 

^UJI 0 -y\S _ ^jLj ^yi j^LvaJl Ia^jlp ^ i-S^sS/l Look _ iJ jJ a-L>s-« 

♦♦ *♦ *• ^ 

Sir (( ci'j^ o mJ ^Ft )) jj-^Jj^' U^jI JlS 1^ ^_Pj 

p 

t 4 lz^vvo 4^1?*- ^ t^Lo jj ^^1 l 3 ^-««l5 , 4^/> l>“ Gcinics Gr3.y 

jJJi ^ Uj ^U->Jl 4^w?j oL^>Nl 4ijp ^Uij ^1 L^wUi^j ^p 

j4r*> J-*-*- 4 (>» *LapI Lfil S/I iaJIJj aJJ>- *j>yyb\ jl ^y> ^*3 

.«jS/l J^>- J>\ 

Idias of _ frL^j/l jJlp- jl5ol ajLS’ ^ J.T. Bonner « jj^j» j*Jl>>-Sl Jjij 
Jijij £>■ LJj- ^1 iU^Jl Jjlai jl Ji^ JS" ^ j^d» : Biology 

s-UJLp L^j ^*li ^1 oLdjjJl b>^sj CJI5 JLaJ .iiiL^Jl j\ (Jj^ 

Jt jjJaxllj jjlJJl » j- j-^ll Aj jJaj l^*-s<?_j jl JU<^JI Ij-A jj-A-ll 

»♦ ♦» “ 

.((^JbJl j»Ji3lj oUkjJl ^l> 


* * 



J l \- a xS\ neuron Jl aJl^J! jl <tLJ_*J| jl 5I JiiJ 

Lr* ^-^'Sl wi^-ljJl jJLys ^LwJt ( j~* ^_*-*/?l LgJl LJLp c j j yJLJl 

** **• 

.o! _jl 

JVJ>^>J| li-gJ Aplw?J yWiJ y f-LJjJl y Jlp J^b bb 

tjUJu IjUbl aJu^ yj N/l ?Lyy 0 yj y»\ t jjjJ| 

j^rr jL-L* 0 * * ) (j jbJl ^L.jJI J jl L^U blj 
aJ jb&JLo ljb>«_)l L g_lL >- 

LjUb O yii jj isJjJl O Jy^jjjl y oljLLJI oJla jl *1 ?Sy> 

it "I ^ 

Ob>W?l L g- A «l l g ««« tf ' } OowLaj OjjJaJj J .$l^>Jl r^A 

HJ^Ji ^aJb j}\ yoJl IJla 

^bjjl jl (jl^> y Jy (.4 pL:Ij yjjb aIJJ U aJI JJj y J*i 

<j' UajI <J-Uaj jl £Jy f+-£j>- Jl>- dji y yis Jb ^j-jJl 

y LSUL” Jy jJl JLp Jl ^ >Vl y oji b *UbJl bbyj SjLJlj 

’ ** 

P P 

♦ l^yLUJj La^pJjI 3 dr°^ t L a j La^jOS p-LJp Oj-^ 

cJL^Ij toL JJ ^gjL> rL .* Ij^^u J c < — ^wLSCJl IjJIj Ojj^LJI Jaj OjjJ 

J J Lfej^J J (*JLaJ (Jl Jbj U Jy 

Jj-i*Jl cpUwJj *L±*Jl ^Liolj ^y>Jl <jP IjJd J • ^yLJl ^ 

jl5 oLL^ Jl obJJl J>j Jj JJl ol :l Jli sJJl v Ji]|j 5jkJl 

^ tjr^j ^*1 j-* oJ-*j lo J jj* <u| !!UxoLp Jlj Lo j 

^jjjJl J-Jl <0)1 Jp J-i>Jl Jl J J-UJ ij-Ls^ ' ^ jJb j 4J0j J Jp S/I oj yu 

. 4j>c^a-J I ^jl^Jl <l>oI 

olJJl < y lj-bl>- J c A ^ - o la t - j AjljAi lj_L>tj>-j auI jy j !j Jj| JLaJ 

• jd J^ -5 <Jp~ ‘jj- 1 “Sj^l 

■? " ^ 

. [y * iVkouaJ 0 JJ-wj] ^ ^A-' 4 v; ^ -g >>4i ^ S Jol^ (V .wall)! /yi«^ 

/•x- > ^ ✓ « - w c/y'/ 

J^lJ>j J' o— >“j <JLp ^ Lo Jlp *LSj| I j jT juJ 

•(JLv^jIj jjjip OjJi jJl 4^Ja-J| <0)1 OoU ^-j_aL>j ^yj Jp J^Lpj 

.j^gjU^Lj p » g^l lj p " g- J^ LlJ ^.g^. p I y*Js-A^ LaJ^L^j JuJ 





.[YT Vi\ s Jr -] P C-£j£> c£ 3 j 

ayJl i — >j Jli ys jL«Jl <■')! 

✓ // / P' / a y r / & S k[ 7> */ ^ ^ X *vTT * l ^ ^ *t 

'i lyU o>*-«-^ c>W* j' s-iP P oyos cPd^I' ti P* 


[n 4$ I t£>Jl Sjj-] ^JJX^ c) ^ ^lij 


<- >r>\rr 

J' c**-* 


p- p 


^ „J — _ ^jUSl ^iLJl ^y* oUJi-i 

c- 1 U~ .4 iil aL^Jl Ol MjJLij cLy>Vl5 ylJj jlj-y- ^ 

SiUl ji >«-» f j^-yj P' '-'*' -LlP*- 4 fjPpJp' v-PP L\~Sj\ 

. io>Jl <Ll>JI 1^3 (*^5 4^L*>Vl 

♦♦ 

yj £ 

LwO^i J ^ ^U-UJl ^ ^ 3 ~L-/2 

j^Jj cii ^>tiJ j*J LfjU t jVl 4 ->- j ^P-p oL>Jl jLSwl J a - ^o I c£*^ 

.I^jI oLolS* L^pp jtJj j*-~oto j jjlSco pj 

\Sj\ j-S+S' <2 j ^lLiLo-^ o ^-J lS' jl>xJo f'Lo-L^Jl j-^-S ^*-^-P U-iJ 

_>oj .«.}L>j>» ^o olo>- N® !o-b>-lj jV^jl>ol 4^>cPo OjLSo c^v^UaJI 
(Jj>- ojl ja^I j^> pij ^ ^L>J! ^Jj>Jl jl 

y^> &jX-lP p Uc^4^ J?J^\ p ^ 

.[Y^ ^1 tS^Jl Sjj^] 4'^p (>v i*i y'>"" 

JJ^- ^ % CJ^O o* o^- ^-4i st^ iX d~*-\ zskk'^’ 

ot *>rri * yHr^ ^ ^ 

£ il o0i\ j uLi Olij «- Sjj^i u xi ;^V5 

^ (^L Jp L? ^'' V-P*' (PP^. J® ^ 4 ^^ pJ e% (v* <£ r ^iP 

r*^*l T-'i-- •■’•'' , » ; ><<’•' ^ * »>rr .. 4' ,., /> /, ’i 

U/v*;' Uj j 4-c- o^rtJ' ii clr 1 ^ '~yj**y > 


✓ i /■ / - 




,hZ. & £i£ ,u \^S 


jlaj ^ s i ^jl>cJi lj i-^^jji L^-S^ ^_io>Ji i-s^a_i 

ocr-^J^’ dr° 0^ cP (*jd a_b^‘)Ulj ^^rdJj'- 1 ^' 

.^UJNlj J*)L^aJlj Oi>Jl oljyia ^y* yj^Uj y-o^Uj 



«_JIjl_!I ;1~>JI JliLil jl :^j_a. JdL 
*♦ ^ ^ 

?dlb p <JlS^ llJLiu /SI NlSLit cJapli Oj>- JL3 L^SlIj ./I^JIS 

^ * 

' J ^- p eJ 2- *^ Jj c J-°^ ^ jj-klj jl jliOL J-Aj 

f J-*“J ?*LopS/I ^ dlb j^s-j Ljsjli US j 1/jLo *>Up j ISIoj 

^JJl <ud/j /y*Jl ^ yjas- J5 Lw«-aI <_£jdj Jjfcj ?b~j 

** ♦♦ *♦ 

P ^ 

^***-11 «/?,1 cr^ 4 >sL^o <lJ*P 0 ^5^-> jl ^J>tJ 

^»jj^>J| jSLoJ J^j ? jLs^NI l5 1p ij^lij *>LaJLo Ij-va-p L^L<2 _pI j IaL*>\3-j 
jr* tjJlxjj Ji J-*j oL*>U>> ^jlp ^vo <Uvoij 

^ p ^ ^ ^ 

A-w*- ji j A^La^>- 4^Sw*> (_£ji»“J LJ-^-** Li>- L&j-^ ^yj b-i>- m/Si *j 

f- <*! f. 

(t-^-^-d ot ^yy~ o^^Lj JuAj ?dUi ^.pj iLjLj ^wLpj 

J-^J ^5® 4j15n^ 4 J J>Jj>- ^yj J^J ?jL<2j^/L L/9*j9>z1* Lws^ 2P lyS* y> 

?^LojJl ^y UyS'i J ^j ^yyJI Jk>y ^yJl iiijJl Lw2^Jl iL^?ydl y* 

•* «* 

^ J-^^J j i ::*::' 9 " j»-r p j J-*J to'yjL-jJl odA ( _ 5 1 p ^jjb 
■sLxxp'yi 4il^>sJl jl k— s jZs-\ iiJjJLs (^Ijj'yi <bdS ^3 ol>J|yi 

ojUj^, j-* tfcb U-> ^ Jt* jljili j^^JaJl ^Uk^S/lj jykJl jl 

(*b>-L>- j-* j t <<.>~aj ^jjjb ^»jlS Ijjb jL5 bU JtJiJLixJlj « - - ■/-»“' I <Lblj 

jjO^o^j iJUl 4jL^ jyldo Lul LJj U buii c^jUJlj Sy^l 

: J^UJI jJUJl syrj 


— / / } y ^ ** *£ ^ 


>>< * '- 



t > ^ r- 
1 o^>i 


*» 

o j-g-b Ji LgJl JUi c4^5s>c-<Jl <uLijJl ol ji L^iJj 0 I 

.iijL- AjjjiaJ 4l?- ^| ^y ^<J j| Jji <y* o^^Jl ^jJ 

iL>-U ! jjJajJlj ^ylJUl jJjJl ^JaJ Jjlj ^*>15 j JU>- Ula jlS iili 

1 <1 ^ iti 

( , - ,k jl^- / ’i r" ^ jyi-Ldljj ^UjjJaj jj^JUjj ^ya^Jl ylSo 

^b» r la -. bl l Lj>tl« LgJiajs- f-t'J ^jJlc- j l^J d~jwb>Jl pJbJl jLSo! j»-^j 

?o jU^Jl J 

Ajjlfr « yCl yllSf 'ij (SJjt, L Jj* A*\ cj Jj^ Ja 



* 






/ s /S y s' » « * , ■ > >\ '1 , s' ' 1 

] >Ojll ^ Oj U>>- LooH 4 ^ 

s 1 ** s' 

• [ ^ _ A ObO^ I t ^^>01 


o«J) (^IjJSM J_J) y\sS y* ys\ — 11 J-^i-J' ^ Jj- 2 -* 

jl JJ t^jUJl JL; ojai- JLi Ij^S ^i^\ys>\ jl dJU-l N J>\» -.(\\o\ 

Ojl 4j>“jdJ j.SsL>“ tOLy^l jXpN I oAa oi Cr" J^ 1 *4 a J| J*a* 

^TT *• 

.«l^i o j5o U5 5j^ y)*S\ pJl LS ^- 

4jUI yi\ 4 _*ailj Aj|jj>-jj a^LJ JlxJ ^Jl ^wiJl oj-* ^JJL; Ji 

.^ys- J5wj olijJb>t^J! JS OJi>-jl Ji 4*JaJl ji <G!*IpoIj <Ull Jp 

yi 

^Ju/^l *1 Ojj jj-Ulilj ^OliJl J-L>cJl 4 j j la 1 1 j*-L*U Oi LJ-Lp j% 0 >cIj J-g-9 
^xJl oUsl^p^lj ^iliiSl 3 j^J l$*-Jlj U-Oj cUSIj ly>l U>^oO b)lj 

?!o^w> jjj <u^>- IgJ ^b>^j *Ll*Jlj ^ Lf^^bo 

£, 

dLi N Lw» )) : Jli JuU t^jjjb J^j C 5^ojfcjjj3 ^UJI Ul 

^JaOo Nj 43 j j->c4 jS* cJlj U jjialll oUUJ 4^_JjJI 4^j>tj jllll j-^UioJl 0 1 
J-gi ,«uLO J*>U>- y S/I c5j-0*Jl ^jjJl jjiaJ OJjji ^lll oL**S/l ^£^1 (1)1 
3 jj>* J oO ol Jl*-> jjJalil oL 1 L>tlj Oj^JL Jj*j *MJL*Jl i-OL> 

y A\ / **~ ^^Jl OJlIj I Ju>- 4JL>t^j 3^5 o ^> t 3 IgJj i^jLO 5 oliU- 

^ ♦♦ 

ol jj>tljl}\ oJub OJOol JLflJ . (1) Lwvo ^ I j i-aLiJl 4 ^ * 32 XoJ I o3j-iJlj o3j-iJl j */? ^ 

•ijOl ^%>j Jj tc-iNVi ob V^j4il 
o o j-Jo ( ^ o * * * ) /J5bxJ o ^1 ol o^j-ib'Jl LiL^I L<^j 
Jl5LLj ^J^l c-5^ oLj>JI O jW t J^bbjl jIj>xjONI UO-Lp 

co>^j 4_j!ju oLol 5 ^JLp <o-0L5j tio ^jL-Lo L3 ^ylllJ 

.^jSn V JJ ^1 oISjJi^J! iil5 JP 

<L,wvw^Juj olj-J Lo-J S/I ^ 0 -wv 2 J>tJl J^-*Jl ol Oj^-^bJl jO J OJL) 

UjOpI bU .^>oiJl ^J-dl 4l)L 0 jO J j N j^-gi OJJiJj c4^ J-oLoj 

(^ 0 ) JJ ^Ul Jt Si\ jUJlNL pjol ^5 r^Lo LOU 

p. 

OOlji ^y* JSOO j-A j JjOUl yy?\s- J-^J !!?oj y (1)1 Oj^ y jbJ-o 

oLoLSsJl jo- 1 JufcLi ^L-J-aJI ^ o jO*-w<Jl ^^jjO-JI 



LJjJi oLjL^JI jjiaj j, g y* LjliL UjJI 

^ ** 

IjlJUj ^iSl c~>w?l 


p p, 

ljjj>tp ^_>Vj *1 j^j jt-! 4 -jN <bl ^ ljJL«- JLiJ 

<t p. 

<y* pJj l^> pJj Uj^Uj j*J ^1 J-P jjal 

..HoUl^UwJl J 

dL5wi!lj ^IajVIj *1 ^xiNlj ^ ^ j+0 ^ 

f p 

Pd' d* jr^'d J ^ l^t3 t o bA^tX^»J 1 Aj 3 1 ^ ^ < 1 ^ ^ ■.■. 1 c > o^-<milS' 

•0^ ^ jU? J udldj y>- <u^i>Jl ^s^S> CJ j-J»l Lo-Ls t jJjIp Jlii?! 

^^-> 5 -^ AjI C I A*-Jj^ ^ AJUl IoA-A y^cS*- l)| 

^ p ^ 

.Iwbl ^^>-J dl>Jl ^ Jju J d'i c<b li-fc N dlx^» ^Ij 

Jp jl IIS' ^ Jl53 Jdj ^ -y>j 11 a 

i)l J JUJI J J^il ^-1 J^U- Aj I AA*o2^^ ^jP" 4-Jj^ | L/0 

d* -Uj U y J (>1^1 Jj <u1^^ Jj aSNT J j-ijJlj 

♦* *4 »• »* 

p 

cT^ Ld d j?*- 1 d 5 *" (*-£•' jt^. J (* J j»-g-’lj«d C~«-> JjJ^Jl JUJl ll* J*l>" 

.1)1 Jl l^ljj Ij^Ajj UjJL s^NI SU3I I jj^l dJLUJ j t^UJI 

-L^P ^S>-J Jpjl d^dij! 4j^aldJl oLpIa-JO^/I Cj d jLi! 

tcJlj L> j ^uJl dMl IdLddl j£- L^.l_^ ^->y>r^ ° '1^' ^ <-* dy 

wi^j cLg-v^l ji>- j ytj L& Ju^j y* L>* jJjA^j 

.o^Jl lUjpl Ul^ N Uj Lq Ibl JLp oL-JJl 

p-s-L*J! ®jji udl yo Iju ^JJl oLw-JNI JUJl 

JC~a A^_P JpUj>Jl o jjfci OulS JLi! . AiL>t» j-spj A>lL>«_>j A » y * AaIp ^j Ajllaj 

juil J^ UJ Jtfl” aiJ .^^lll 0j)l J UiUU^I Jj^JI 

Uj jJI tdUaj ^ <jl UJ j£\j U<d t(_jljH *_« vJU^Jl (*-^ a J dd^ 3 -* 

dUJ JUJI dllSj .^UJNIj JaAS o*Aj>“Ij 0!j ( Aj 

.0^1 cIUaS" j»Jj JjjjjJl ^»LjI oLww^jJI Cj 15 J-i! t aJw^JIj 
( jjljjpJi S^jJj>t_oJi j->tj aSjwLj ^j-!j |*-J i,_— L ol 


r^o 



oj 1 JjLajj La 4j^oI jJl ^i^Lo^Jl oLj5L^ll!lj 

p 

J^b' °J^J (*J^' *iJji i^UsuJl jlj^l J^J 

.eijj>-j ( _ 5 a^j N <\J'>\j>- Jj>- <Ujjj ^jIp LjjJi ^»J-Pj t^L^>Jlj O^J! j>jj 

• (J OjJLa^Sj LcP ^JL*j^ 4jL>^w*i 


U> _ f. 


J 


41 _/r^ ilr 4 (*-* $yA 

P P P 

jJ 1 A^?jl oULl? I ^lSC<>Jb aJ \^S t4j w*» (*l * * * ) ^tJjLJl 

JJ ^jVl JL> oL5 U o! ^L5o !ii^ (T*,* • •) ^ 

^JlUi ^j-<ijJl ob>cia-Jf IjSl la*, ol ^ g > »« a i *)l ^ jJ^ ^o«wvo <—jLSj !!^4Jw*» ^jLb 

j ^2 * Jl cl* JL *.*? ^1-Jl <L<cJwLflJi 1 (jj^ *1 LS ^jjJl <+~&J J j) ^ ~ ^ J? 

! ! ?oUL>ti-w«^Jl ^*^0 LoLoJ iJU*- (<Cvwj o ^ # # ) 

*♦ 

JHoj L ^ v^-o-SL] 1 j »/? *J I aJL^jJ! 4»ol»xJi j j ^ Jg o 

♦♦ 

. 4jww*> o ^JL« ( £ % * )j jLJuj iS^ c L) jJ-* ( ^ * * ) j (_5jLJ^ dr 0 

♦* 14 ** 

^jL ^- os5L!l j^/9».\\ Jl*j o j^I U ^1 4JLJ Jill SjIjlJI oLjLSJI o jj>cjaJl ol L^S* 

*♦ *• 

ojj^cjaJij . 4J ^ 0 ^JL« c ^*,^1 ^)l <C**» 0 ^JLo (l % •) { jA JJloJ o^jill jj-gJs (L^J 

S^5 oLj) I ^*jj <LoLtf_Sl A^ygJLX -Q <0 jJ ^j-o *-9 Lw 4_o_) J_Sjl oUl j-c>Jt ^-o 

p 

. 4l*^» c_iJl ( 0 * • ) ^p Jj Jj t 

*♦ 

p p p 

L^jIj j * !l ^3 A^wJl*~J i^\ ( *yA 4»JL>- ol j-> t-dJl 0 JwA (jl Uj j 

’ *♦ ** ' 

jj>-l cjLoLS' j^Jlj oLwwu^LS' 4Jjjl>tJI c^Li jlJ->tJl 

Ju J j>- (^J-L>- j j-^-L? J5j; oC wLaI c^ljL>tJu* l w<>Ji j^*-* LJ^ t L^-vi <lLp 

^ ** 

• <_i— > Lis LS" 4i^ U LsLqj *^j£>-\jla 

4Jlia_Cl J_jJ LoJJ^P Jjjjb JJl IjJl { JL£- (j jJ*J I -LaJ 

jJ 4ilS" 0 j-s^? Lc<aJl 4_o I ^*,>sJl <1)1 JLfllxj Lip) ! C-^ljj o J-A . 4j|^l J&\j 

yi p 

jy**^*-* (T ^ * j^Jaj cJ^<->- La^IwL>-1 

oli iJlijN! ikljiJl oUjJL^Jl oljUx^o eiUj5l ^ J ^L-^J 

jUJl <Lol5" o Ju J^>- oii jJU^o oljL>bb*^o Ujl>-j Jj ti*i j-^° j I o^jLA^o oLi^ 

.((olJlj-o^ ( jA LgJLs Lj o^jL^o oLis^ olij 

p •« « V* ^ ^4j-vaJl 0 i_fc ^ 



oL*_al_>-j ^3 ^J-L*Jl ^ 4Zj j)oj J_>u LJj La JjJ_JLJ| k_A~a jUj 

!v^>l eM 

<-b' ir > -^~-‘ - j-ij-^ ■ i '- Lp er® ^ i-L>t_a y *L>- JjJ 

-L >- J J_aJ . ^J_> La (>oIjL>iJL««_«J! tpl ^ S iJ jl j) jl jJw*_i (jLiLa ^3 ( ^ 0 *\ ) 

♦* 

■3 ~ Lj I oLLi? y jj^^jJ^j>tJlj *LJl*Jl 

^ ** 

/J^" y* L>L*j aL L*- <2j\JlSp IjJl>- j LjT C Aj yuj Aj jJ 0 AjjLi3 

^ ^ ^y OjLS" jJUJl ajI Jj jl *ASj^> b- 4 taL^LLS Jj\ 

p ^ 

Ad-« y*~*~i l£ ^ ^-—Lta y* ^--til ^^yl-d ^yrj |j_Aj$ • (Ad-* 

** ■ ♦* ♦♦ 

.^c-L^I pUjj jjJbill o^5o ^yd U5 t(j^:Ul ^yo 

p 

^ L<-w*j * y I ^ j y ***"?- < ^-*- <j ^ j ^+**m*3 ^ j*S\ ^ jJaJ 1 (_j L? !d_A 

oJ_Sl J_iJ)) * l5 -L 1^ (pjJLlU < t s_~^ r o jJ! Jl5w^l) j ^ ai l l oLi5 .ijlijLA 

4il5 s^?LcJl a^>JI oLulSJl jl lIUJU S/U^a ^ju V Uj L^-UJl oL-ljjJ! 

ijljJ <uLva_j c^>-j ^^j^LLa J-Sjjy o j_g-L jJS jL^u^ I : 9 L^j 

^ j jjiaj ^jj>-j ^JS' ^ jIaJIj oL^'y I cd-J I U5 cA^_>JLi!l oli jJl^JJ 

^ l^Lj2jI tJLllUj^ j^^Lj ^-L l> LJLibl cdL I ^laJL^ia (Jl^dl 

.AjIa^jj 0 jtS\$l yCZ^A yj 4jI jJ a1*j>- y jtS* jl Jju 

*♦ 

jt-A^x- 8 ij-L^i UjjjJi s 1j> ^ jj^jjijji ^yj 

j| Aj jiiJl oj_A ^Ljo cjlS* • (oJj^Aj>cJ| A^Jo^jlwXJl) L& 0wbJL>- Aj ^3 ^J bli ^oU^Jl 
cj^Ljbl -X^j pL>- J 3 cjLI^j>xJ| ^/^a oj jJa^A (J LSLjo I ^ 0wbJi>- bb *!)L^ j jgL 

.dJjJj>J| Cj^/*)L«JI oL>t3 y^ Al$vJ j p-lslj o^JLjCLa 

■^L^jI ye yy AjG ^-3jJl y jjjL^L jv-g-Slj a^L>- c^lj-A IjiA 

jjJajl oliL^ jl ^1 .oOjJj>JI yfyJ * jij j^Jljil cujj oLU^i^Jl aJ^ 


C^olS” ^yJl 0 j-^5vJl ol jJ>olJlj A^jLj^Jl 

1 H 

^—Awbjjl ciLJJ « l.. ^ ^ i? t L» cb-Aj'V L <iS oJjJ->tJl ^ y * - ^ j d ^.Aj^y jjj L^JL>- ^Lp 
LLS* p^j-A ^a . ^IjJlj p_L«JLj ^ ^ p*>\j Ij ^_$LjIj c^LoJ-jJI -^Jlp 

Growth (d^Jlj j^Jl) IajIiS' Jli ^JLl Thompson ^ j^wvw^A )) J J jJl 

*♦ 44 

p 

jl jjj Aj^k'Jl L^^j L^jj jjiJ» :and Form 


r*v 




Cj1j 3 ^y-° l j y-° j j « ^ ^ 0- , jwL>tjl <U 

oJufc yo oj-gJlj M^jJLlI ya jLwvJNlj ijjlii^Ul oUIj-aj>JI y> c 
!jl>- Lf^-j y-*jJl iiL^Jlj cLl>* 4-L^-pj 

UlS JUUj c y>-Nl LfJL>- l y>Jd\ yjL> y> <Jy <j\ UJ-P J-^“ 

yr'j>- ciy-^ yl ^ j U* jj*^' 

4 ^ 0 yJl Jj.jJI ^y2-*j l£ y ^j-*^ *j <-^-*jj oU-JI lA-ft wL^j 

«*/ 

MijjjbJl Ig—jlwU Jj I^jUaU- J> oiy 

*♦ ♦♦ 

:Jiu U O'U'O y jJu^> ^lll (J/Nl jLJ)M) J> jJJ 

jU oUlj jl^l ^ Ji3 LlJLxj ^iSSlI Jl5LiSll ol l~» 

«♦ ♦* 

y! JuJlj Uy jj i^lj^ ol Ujj cl^U>U yp yrU* 

OjJli OJu>Jl j UjJlill oli jJj>t^Jl yj ojj^aJl jl Ujj tLg-J jj-U 
Jls U-&j-*-Pj yo*Jlj ^LojJU OwAjs^Ui ^U i-P^l U->j tyy-^Ul y^ y-o^UJi 

jU? UJ cJyjj>Jl y cj j^£> yJ! oUljyJl y yr^U JSUj 

♦♦ V* ** 

ojJlS tljuJi>- yU UU- oj15 oUj^II Lgy Uj oli j-U^UI o*U ol J.S'yJl y° 




yy^ °JJ^J cojjoaj y~->- 


co jJi; 


u &\ 


$ & % }n ^5 ji= ^ i* n 'A '■* fte a i^)>> 

. [ \ • t v; .(.u'ni ;j wJ tOr 

:jU)l Ula J Ju*~Jl jly J U5 

. [r t «/ji i s^\ ij_^] t^jQ' iit 


<ul (ji-i-S'j-j Lo. g. 1 1 * ^j>tj>Jl ^a (T T A) ijLijSn L«l 

v* 

JUaJLs^> 4JJ>JI ^ <uJuj olj (.^jNl J-L?- ■i'->»-di 

"s' ** 

I(jL»Jl (J <0)1 (jl (_yil ol^i'^1 J~~> C Oj^~A 

f-ujl ; i\ 1\ 'si 1\'*¥ 


/ s ° } s' <5 > » < /</ / 


i j ■/»» 11 0 j^>JL» Aj^L: 

rJ Lft j'^ 



<>* jd J ^'-^! O* (*^> L^J 

ajJJ a^JkJU .Ajji <UO* j\ <o jy oIpUJ. 1 ^Jl <y> j\ cO>jJy»- jl 

tt> ^ 

. ©LoJl 4 J C-a^xS" 0 } LdlPj Ldj I C-A! tSj^ 3 

^p -AjJj j! c-liJl ^Ip oj^Lsj oC jL*~j^ll o<lo^- <jl L»jj 

a^JuJl ijJj^Jl o_y> « ^ysoo* ijjUaJl oU^Odl jls laJ cao jLU (Y,o) 

. yaJ ji ya^-Lp 

^Dl Muller « J j^» J jJl Jl yl Jj (IS^\ a^jJI) y *U- .U) 

1 ♦* ♦* 

CAjIjjJI j»-Ap (_yj 4*j|^Jl 4 jL>oI ^Lp 0^£l) ^>L P J»YA^JJ Jj jj eyU»- (_^Ap jL>- 

jiJ)) :oiU> U T. Dobthensky SJoyLj.} » ^gJJl yc~iaJl JUl e-US’ y j 

•♦ *+ 1 ♦♦ 

JiLiu J& j] ol y^Jl J Oo^Jol U l*o ^ col yUl Ail5 jl cJ 

♦♦ 

oLLg-xJL iL^I jl ijl J j ^3 ojLs^? ^Lip Jjld ji ^liJj 

**■ ♦♦ 

© j-«wLo ol ^s_xJ jl ol jjii? c LoJfc^-Pj iw^>Jlj 4„ '3j^ 

*♦ 

jl I J<^>o (^yJsS' JJl>o 4j A 4 JI oj C-^La^-Xo 4j j d * ^ 

p p ^ 

jl ol jxlaJl 0 JwA do j jj 4Jl>eJX**>l ^LJLaJJ JlS'IJ Lod . ^Lo>^JLwo3 ©Lj>JI 

w f> f, } 

iLLi« ol j^-*-> dj j J->“ ^d>xjjwvo3 Lpj y ol Lo .*UJI ^od ^y> ^£jJ 

^J-<*-^>so <^£jJl (LjjJ!) DNA I jJdoJl ( j^oL>cJl 4_^-d 

. « I j jk~ ol yk)l jUp! M III ciJjSlI oljjJl Ai^Jl 

pU- Jii /^V) ^ d ^jJl (jJl^jb JlNjjJ) aJjyr Ul 

«« 

j~il)o jl <Ui1x>mJ| oLploij/l 4j« ) Sa ./? j jl ioUj ol jjiiaJl O-ilS' «•! ! <u i 

.«V^I J^l Ji Ji* Nj SjU (7M) jU c^>i io Jal^P 

J^UI ^ oji ^1 ol yikJl oJLJl Jl Jjll oJla 4>W> Jj> ULJi 

♦* H 

oJUJl c_j^>J| f-ljl (\ < \io) ^jjJl U^j^j ^IjLpU 
J ^jJJl JpLUI ^ ^Ul Colo' d 1 

v-jy' 

©jufc JiJ 




jy& JiuJ ~J oiL?- oIa j 
^ ^<JajJl oJUJl jl UJLp caJUI JLs^-'^I ^J \ oLoJlj oLo^~»j^«jj5Jl 

•0^ J'3 





pJLp SL-*t «jL>. 




J>jb ^US/I pJLJl c~il JOJ 


^Jai jl> JL>-Vl yS- L-wlSJJl 0LL/2JI ^ 1 +ijjj aJlSLj aJUJ'S/I CjU^UJI 

iL^i? >\J SL> L&jLjl op-L?x3 c j j\yj j-%— j^S ^j*p c-^Lol 

aii> gl^lj dJUlj J^J! ^LSt ^ 

.^jSn u^ij^-i justs’ just o*u*i ^ ^.j, ^ 

j-^-j - ^‘J-^’ • <Uj oUo^>olj *JL*Jl Ovol AjjjxJl o-La J^AS- ^y> 

++ *♦ I 

^JUL j */? i c^L sl*p . 11 d)i ciXJtJJ Nl^>r_a ^j-Xj N 

<w&j>*JLa la a j S g 2 7 ^jjh oLpSI ^iJl ^LL> <l)li 

. jL~Jl j^JIp ^L&j^Ij oUxia^Jl 

oLw^Jl ^.IjjJ! *Jl* djJ ^% Jl *U_LJi aji aJLl 

IgJU- <. J JlJI ip jJaio JL^/I ^jlJ 4JLw?j u_JiJlj 

. i jLjj^j Nj j-j^ (jfl iolj 

p 

( ^ ^ *\ * ) J-) ...O _ . frLJUJl o-L^_j I olS -Ui) 

jJLp) ^bS J * U;. jOJ .(H*U) Jj*j JjMSj (^iA) ^Sb~J 
JliU! L-bS (jojjb jbJc jJ» ^ U jij-i-SlI o^-"^ 5 

»j-f=r'j f t P I L 11 — * ! 3 L n 1 ^ ^ ^ ^ j J} ^ W L.„» ■* ■* A -* 1 ^AMsjSj 1 L^bS* C 1 oULaJI 

. ((.. .! ! o^jUJl i-oj'yi (J ajLS 

ipj^Jl iJuJuo i>-j^ ^^JLp *L/? pSJ :oLJUJl 

p p 

(1)1 pLojJI j ^j-^JLS' JLiJl g'l^'i/lj ^ a ^ ^ S I U-°J 

J'j^- U-* jt ^ ,J -; f^^rT U- 4 j' Ur 0 j' 

^ jiJl j»J oljLU JJ (_^jVl ^jLp Ui JlS Ja^ 

jSLij cLa-l^-o 0JI3 L> ^>jjli oLjiaJ «-UJ-jJ! jSJl -Li! 

♦* •« 
p, 

L^-j L a^p 1»wwwa»a>1 0 u jJl>JlJI j 

♦♦ 

^\j Jj n_— — ^*- J 1 -La .-ulj-lij <Laij- A .l ag - j-^Ujj t4)l 

p p tfl 

Lr 4 -? dr 4 bj-bjjj OjiUJl Jljil Oj-iowo jjijUJl f-^J-A 

-La>Jl JIj^S bJUS ^1 < g » s, l ; tbLs^aJ ola— Ji a „h ^-<Jl j-ap olj^^i-o 

• I b_> 1^.5 I — j i j i-1 —l-l 1 ^ 1 ^3-3 ^ ^ 3 I 



jlSoVlj Jili-NL l-^pMJI ^Jl J £jjl>- j ii!jL>Jl ^ \ IjJu^P Jlflj 

vt 

^ (J-* A _*^J ' p . ^ )L l ’3-! *»j J 3 u <j4 J} p . ^ ^jA^tjLd jpltaLl I i«5 

ij>JJ| j^ip Tamisian « jL~_aj» ^Jj^^jJl JLJI Jli jll! .>^-*Jjl 
^ £f'j jA*^' jl ^jjJiJl Jp) ’.a*S I i->j jJl iSUaJJ <L>jS 

£. p ^ ^ I* 

^r° ^ J LlJ.Aj>~i ^jA Lo Jlj Cl) j-Os^Ij (1) jJLsIA* ^U! D! ^ 

c4_4^JL>Jl o^LsJj 4.ja. J a i ^jo 4_JL>- t L aj_pJ_1jI oIS j_*_J Nl_ ( j-^J 

•* 

.•ftfjtfl ^y>-L>-*yi >a * ! j\a./3A J al>- Q^».J 

ol^UJl J jj^sjjj jj*j (( >J5» (_ ^ > Ja . l l jJUJI 111 
.((LxJa^Jlj a>-IJlJI >a jJS Jl jji aJL ili^-Nl >h>*j» :Jli 

JjjJaJl 1$JLxp c~-~i5l iiljjl jl :<Jji 1L>JI ^jjb aJ 

oV tjU^Vl (Jljj! ^ L^_Sia_c- J_c- J_sA»^J l 0 A>*4 4_^WW<J 

i| 4_Jli»-j <JL>-IS jj>- oJU 

.LIDI ljU Jl Jijjlj 5>^JI 

£>'J'j o* VJ H*r~! LSjlall J-V. 

fc** 

jojj-Jlj a JLjl <tJ j-~-«-oJl AjI^I^j j ^P-_L>-> >JL-Jl J*>5j la 

.LUil iJNl olJJl jljjj JUJlj j£!l 
: J Jl e»L?-MaJlj ^Lj^aL»Jlj ( ^oiLJIj ( v t; ^5jL»JI aill?-Vj ^vjjIjJ 

IoLUJIj Ja^iJl <7 ^ oliljjJl JLp jlajl y\J> ^ J>jVl oAj. Ill 

«♦ 

J J-^.J JJ* jl >>--111 ^-Sj ?Uuj >>— l-ll J IlLJj 

L « — < ajjJaJ jlj L^-j-P X*J jl (Lj> J) isljjl i ~ . pI Wt . -I l^lj ?Al>-li aljp*- 

Jj> oLiJ ^>Vl ^ IjiLpI oUI_^>Jl Jl J IllJj ^UJI aljj 

++ M 1 

-JjJlIi jj i^-ii iuuii >jS[i Jp i^ o^l igjT Lu ?jU^Sm c3jj 
♦♦ 

j^Ul j jiJIj j%aJJ 15 ij-J! 


oJla L-^»vw^ 51 jJJl »L*_) 


e f “t 




! V^Ss' li>- jl5 I JJ !oUljjJl jJ L^->l 

. . ! ! oUljjJlS" UUj ..!! jl ^liJl LgJ cojl>cj IJl^ 

^Lp oLj^NI ^JJl ( jA oliljjJt ^j£L*s5 ^SJj 

** 

^->-Li^5 L^-S-lp J j_L? ^^J-d l ^ « L p Ula JLs cjL>t-ji N i/l 



Jcdl <1)1 JJ Ip yr LgJli cia^JllIj obi>Jl ^ ^\y^j 

..!!^o-Jl < Jl if-jJ* J ^' J ' 

J^>odl (Jla bJ ljiJL> ol ^-oLJIj ^^^.JaSlj ■sbb^l JL^I ^ j\ 

^.^■■o^p^) o^ ^i-p cxo bS - ^xll^ b^jx^lj^ ^i«p Ij-iSlp ^^xJ 1 v^LL>5^u^^Jl cJ^^“ 

p 

Jpj*j C-^liljjJ A^jOS obb>0*vwA I j Jj>-j Jjk j Cjt-^bjJaj aJjP I^Xj ^bJl ^»Ly« % yi 

jp-*Jlj j^_o jJI j^jJl I jjb ^-Lp 0->lS" jjwLiJl j^b*Jl l g b>- -Lo bg->l ^1 V j ** # s 

♦♦ ' 

cotfUoOl i oliljjJ! jy Jaj JP ^15^1 ^ IjLli jU ?jl,jlJI 

* *♦ 

tf'U j <LJLJl La^I s Ij p_^Jp cO^I J-Iftllj 

.Oj£J! lift J ^ JS" £jbl ^11 jJUJl ijip ( ^U- l^ jlj 

CAJU^ aJjOS bjjJ %> ailjjJl JXP ,-JkJl jJUJl O^jl Jiij 

jll^l iJj oljJii ^Jlp ( _ r D j-ft j tJaii «iljjJl <uij ol jJti iJp 0^ 

Lftj^pj jpLJl j ^iJlj ^JsLw“ ( _5^- c ’ <— j*Jj ( _jxJl oUI^>sJl iilSj 

.p-vSs^Jl 4ul oliji>s^ 

£ 

p-f’ jias ^yJl Iji <1)1 j l_^oiX>o jl ^Oj>J-JIj ^jA^JaJl ^Jp 

P p \jt p 

jl 5 4j|j tO j^bll b» JS" ^jul J^b^ - ljijxx*j b)lj 

LgJw^P A*jI jJl oj j.Q-11 ^Jlp JLb>- 4 j lOo JjwO b^_x^_>- ^-b^" 

:oS/l UIp ^ ^1 

** *♦ 




3 


i> • 


* - -- >r - r . ^ - >* ' T- - --T" 

laU^ l 9^*^ <y (*fb? y* & J® c3^“ ^b/ 

ci^ ^ oi ^bi*^ b* e>b*l 

.[jo i,y\ i 


p 

i> 5 _v 2 wiSj-J a I 4 ^wwj j_>t_xJl oL^ljjJt ^J_p wL<>sX-^-> j^_L«Jl ol L<^jj 

obJj ji oJXP jl oO^-bb^Jl JL^I (i)> 5XjL9 tObjJajJl f jj> Aj j3a_; 

H *♦ 

P ^ p P 

^j- 1 ^ b)lj I-U-p b^Lp j-o b ^jl ^ jl ^b^j>- 

?J jSwp> bo lj jlalJj tA3jj^o ol j^>z-S 

yt 

^b^—ftb>e_jb> b^— H-X-P 0-^OO>> ^ ^->s_^XJl (0^00^ obbJl ( > J lJ ^ 

Jbb>- bg_jl ^ I ?ol jJAS' 3bb>- lO-^lj I j-X-wO ^bwO b^JLXP JjbliLs^ 

A-j^J^/l 01 J^i tijjj^jJl ^b>J b Xo ji (l)lj ^bl A_^v2j 



tn 

^3 (j^\ J j-A J ^3 4)1 L^_P3jI A*J) L £)l 

** ' ** ♦* ♦♦ 

Uju- j\ U5 ob l^U JiiU; j 4il5 oli jJi^JJ j)\j V'j^' oLLplJI 

.N ^>f\j V ...!^v_jU J l ^ij L^jL 

£3 j3 C<L_>I jjJl A_^J_LgJ| ^3 bl^jJj>Jt ^JL*Jl Lk oUl jJLdl L^jI^ 

•p-P'Of’j j»-frSUpl j-i ^ s.b-'jUl ^ ^jj'i 

Jlj U t^iUlj ^-UJlj £j-Aj br* p-^' 

!0j^>«->tj 4)1 ol d^ uO*^' 

.[ W iVl 4f UVl 5^] ^O-b^ j£=> (S^- j* ^ ^3j j^=0;; 


^ (^wU <LjIj_*J! 3jl j-<Jl ^^2-dj ol oLp^I L* o oUa. <>* 
..HoL^Nl j iOjiil 1^3 Lw oLuwii]| (_£jJ «-ljjlj ^-j^I ^Jl ^i\ obi ^>Jl 
o-Nl j* oUU^I jUw^ oj5Lo 11* jib bl 


J*~ 


*UJ| 


j 


ilrdJJ b jijii £t^i ^Sfi oi Lu >\jS\ 

C-oLS" 4ul Jo A-O Jj oUIj^p*- oUU*^U*^<Jl Oj-gial JwAj ...J?^JwwJl ^Jj 

j>J I 3 L 0 -I 3 LlSLwj iJwft ol5 lilj ?L^_oNj 0 j_jwLwo ^L^pVI Lp oLlSJ 

!?1$j1^oI ^jJ Jjjj c^-ljj oLjLJIj ^ULp^L 

jL»-Lj>* L^J jL^aj jA*j O j jJaJ JJ 13 cj jJalJl Aj Jku ^3 3 jj L^j 

*# 

Oua^c-<Jl j jL>cJl 3jIj-a ^3 ^_jJ ^iiJ^ oJ-*3 JwA . *Ljl ^\a ** y 0 Lj j3 OjUa j>J 

!^Ljl ^3 aJ-P Jjfc Lo^o f-Lo^Jl ^3 0 jij f-IJLjJl 

ji sjl>JLJI oiUI jUsJl 0 ! Ni N ^ jlj^j 

lj-L»-*_| olj CAjjJJj 4jlL?-j OjJLS -t - fa c- J_y5j 4)1 obi ^3 IjjbbtXj 
eijLa Cji5bl ^1 U5 Cj^LuJj e^r-" t>" 

P P § fr f, 4 

oij ^j-P (.XyaJl l^i->o O^j (lr^ ' J " ^ ^ Olj AjjL^JI oLSljjJl 

p ^ 

(1)1 J^3 A-sJLJj>cJ| ]p\ j */? l l LHj^ 

4)1 ^1 Nl AjLJii N j ipLij> a^3 N ^ y yL 

. a-JL-*) ^Jj2j 

\ ♦* * ♦ 

br-^ ®^'j br^J bHJ-)'- 5 J- A '-^ J <£j^\ c/ 2 ^ b> ^ iJl 

** r. 

3 ,^1 ol I 0^1 « b> ^b»_^Jl <_..-J>b!l . _j f-b>- La oJL>-*ib»Jl a •wj^LJl a la ll 


r^r 



^jj\ oJLoj (jlj !! j > J_5 £ji->- cr* ^ jA-* oLw 2-p oL~^^lj 

a^Lp ^ d*_> IjdSJdJ pJ *LJ-*J1 Jlj S /j4^» Jlj L* 4 j[ !dLL>-l ?^wii3l 

!4^/2>>Lp L^j ^-PJ b ^Jl ^jL-wj^/1 j jiaJl ^Jl>-I C d^.3 t d«> I j U> d^-<>J 1 ^3 

>j$0 ji\ ^ 


• [Vo 4 jN I <J1 ^ ^ J v ^ >i 




;UJi 


dJ - jJ ^JLP (ds-S’^woNi ^jJl*J! i-L>s-0 ^ *L>- JjJ 


JJjJl Lkjj_*-> A-v2l>s-^ 4j> J o jJLU Lbld^-I i — w^j Jlj L« w -(.^d 0^*0 

tid. J^Ju (to Jlj^ JJ ^jSlI jJL- Jip Jjl ^ JUU .« sr J^l 

l^>j>t->-j L^-LSJd ^3 Ja-^j oLd*>l J 5d^ o j-J-* 0*0 j->J r*-> 

♦♦ ■ 

4_JL jil ^3 4jljL>d-v-w« ^j-^a LUjj OjU ljdj>-j J-J .jJ*^^Jj O^j-Jl JldJ 
♦* 

id J djJ^ ij « jJb>- j <_$ JJl j <d ajLlJI ^ d Ul cdryo pithecus JU e jdi 

Sr - 

•d'j dd (/*. (d j^j Ojljj') (d d' d 
ojd 0 0 Jd dd *Jj ajiJi ^ d^' ®d' d 

s** ( 

JoL^-J <dJL>- d"^ 0 OtAji-dJl 4_JL>J 1 oJ-A O Ij d* j J ^ 

oi& dd ji j^-ui jUs id -^d' i>h <*-d ; j_d dd 

*4 4« - 

. ULoJ ^jJ-v^da <0 jjjJt 

( \ * ) ^ddJ *UL> d-*-J 4d oo jj yj -_-j ^>1 -uJ 

\M kM 

Ooldo jSSu IjCI of-ljj ol Oj^ jd d’d*^"' 0 

,(?!jjiaj JuJL>j J 0^ J]) 4jljL>dv^o d*^s>- ^jA ojjlaj 

O) ^1 t4d^ 

** *4 *♦ I 

Australopithecus CdojJI ^d-j^l ^ y ^1 aJLp I JiJ tAijL- ^Ij^jI <y* 

JLs^ 3 4*-> Ji2j jj Nj ^ J-Jl (l)Lwvu| d^U-d> ^->a AJL^> (_£|l 

. d^ljl>tdvw<Jl jS* ^Jjlaj J-wvXwvO *w* > 

Jjli Aj jj>tj>Jl iolaJl <dl I j ^jJ?-*ji 1 dil 

.dj^Lp ^1 d^Uldr^' d^ °jc^ ^JUI d^^ ^ 

(JUU (HnO flp (dLJNI Jl Jo^kJl Jj>JI) J 4~Jl> l 5 uJL j 

Jlyi ^ ^ii by S)1 ^ly-jSll rli :>. U -OUJ ^ yJJ ‘ 

/ \a b»-j (jlSj OjISj 


ru 



jjL J a]j iSijJIS J~S { _^ J 4^ (3y 4 J jl5 JJj I Ail J 

♦* 

. «0i ji. Jl JL jb LiJi J bli J 

♦♦ H *4 

jj-vflL*Jl) :4 jLi 5 ^ JlS Ji2i Ashley Montag K^lil y> ^^JLiU jtJUJl 1*1 
cb-ujJl yz+Mj *)} I oj15» ! ^L> L* ^Ip (oL^utAl ^JjVl 

t (J LpAAaJ I Aa-AAA-> l ^ $ ^J«AA*jj C I^A^aJ 1 0^ ^ -4-1 1 ^-AwAAfcj 1 Ota^J^Lw^ 

* 0 t- 

^->tJ>- L<kJ>cJ>- Jil 4-pLo jU ,JUL> j 4<U2j>c3 

.^jil! I J^J jJLJl /j>*j bjLbol o LlU dUbJ . ^ jbbJl pLobJl 

♦♦ ** , 

^ (o^o Jl J-jW ^LUl v^^- 51 f J->' f-Lo 


C J - 


J aJj 


j*-b ^0«»_^V , 0*) (_£ jJi*} I ^-LajJl 7~ J ' LoJ^o C 0 ^ 


* * 


_ V* *) 


a-jL& ® _J-^jL '“-’ _Jb«jl j—u Si J LLL «-LJl*Jl t^-ALLS! JujJ 

' *♦ 44 

/j—U “ JA p\ tjlo jl5j UA\ (r* •) Jl ij JUI J 
jl 5J . JJ>U Jl oL J>JI JL y> bj ^JJl c-LS'JUl 

p p 

LjJl U_)j t pre-neanderthal JL jJbLjl JJ L> SiJ ~_J «-LJuJl L^Jc- J_Ll 

(^JJj . j-a®L»JI L)L~jt)Li JjVl jl>JI Lajj^ic-I IJJ t«-^jJl { jja. • * HjLp cLlL 

*♦ 

bblj L>bb^w>3 4 Lpt-j Lg-^l j-ijl ~l*_) LoU>»j < ij ^ju! o ^JLlI cb_A jUI 

! 4*jJL* 4j i JaJ , L^Vu*! *wo . J L>cJl cjLmj^I Ij L io Lgiaj vj LlLv>iJ 


.[^ * Y V^l ^uVl 5j^] ^OJUfiS jb= JJ- J VI 


.-r “A 




(Y • •) ^ ^5L jLJVl JJ 4 & JJ OyJblj Si jJl oJu o-L> Jl aiJ 

t (4Jw^> I 0 * • Jj 9 ) ^ j- 9 (1) j^x.A^la ll c-J ^JL-^flj j . 4Jw*» L«jaJ I 

•yjl jJ blJL^l (^ r • •) JJ Uij]j SjUr 3 J dilJ^j 

$ 

iS^Lkia pUip ioliaj jj ^ ( j**A$w* j^aj ^ o^J jla'll wbSJ 

^1 *4 

l*L& ^il_s ( j- ; j>-LJl o Jj>-*A^I o jja JuJ .(casjJl>-) ^^Ip 3 jS ^ii3 

I j-bJ I 'ASw* o jJa^J bjJbJl ^JLooj j-^Ij jJl CjU jjj^o o^Loj 3 j^Jl 

Lo-S" t4_b_P j_AUj j-^JL> ^Uip I j-Jj-j? c^3l jJl 

^JL>Jl oL^aaj^/I Jj>- 4jj^ I jJl5 JLflJ c^JLaJl aJLS^ljbo I jJUj oLbo^^l Ij3 jj 

. j jlJblo ^LJ>fl 3 jjaJl j^l 0 jkp| J cjj! 0* 0 Jl 0 JA^J (1)1 

^jlp Oj-^iiSn 




I JkL>L^>-J jjls ( J iaOl>c-<dl J-i>tJl <jl j-J ^iljJlj J-*Jl 

UuJl 5^>l olUl j\&\j Jft\ jUJl ^rj j>Jl oUl Jl dUi *\jj 

** 

.jjoj Jl oil yii c^l5 obJ^Jl cupJuI jJl 

J (0-~^->b jJbj) J-» (jll^-Jl) iU^> J i-L^aJl UlA J f-U- Jjjj 
«* *♦ ** 

! 43 \S vUjjjj O-wk y» J-SJ^ !^A> A° ( ^ ^ ^ *0 ^jUJI 3.Ap 

•♦ ♦* 

(3 Os^JI 1A-& ^23 jj li>! .o yAS\j| ^y oL^uNI Ali L^j yA 

♦♦ «♦ 

• (( jdJ y ^jdJy jr^J 

Lo ( ^ ^ *\ 0 )yliJl JylS _ yAu 3*lP ^y (*U^ ^y N I ^jA*Jl) aA>c^o C-Ojjl iy 
♦* ♦• 1 

Ij^J ^JoxJlj JxJl Jl ^>>JJlj A J^/l ^ jja^l frUip Jyj N» : Jj 
.((J alijl ^J-xJl JJoJl Jl J^> fr IJI lj~~J (Jo do-*J ibl 

Ij^&jJ <l)Ldl JiJ* £-3 iiji ^Uip £-d>j JS- I ft-jy-i Jj J (*-6-l| 

f, f, *5 

ij JJLl .yjljj>Jl Ujjj o 3 yiJ! y» j*y Ij 3y>-y» jjJaxJl 0 1 

<jyJl Ar° <y 4jlj^Jl yU jU3jl Jt-Pj ^Ip yfcP y 

JJwo ULJ olS* oL^uNl jl NL>^3 £wb ^ Ly yAJlj tyy~^*J 

•Ud^' cJi c4 Ali>- 4 jIj^ 

ajdI ^Ap y^jUJl ^S' iy« wA-JJjjji ^yL>o ^y d>o w\->cJl ^*_A*Jl yftl— ** w\jiJ 

JSUJI r oii J I 0 4_^o^ JU-l>oj ^-oLy jy 

drri a ^ Jt 3 (_r^ J' *'- 3 dl— j)II Ol J~5 

olj ajjJi JJ o^.JjJl Si JjJl jju I Uo^ c J Lai ^ (V ‘ “ _*;•••) 

0 y ^5AJI oULJl c. 3j yc« L<k-$v3 J 3 U-^J 

Jjljjo LoJllpj IjJ c^y-jL>Jl ^L^2 jiJI yo ^LiJlj A'lj-gJl ^y C14 ^iw^Jl 

^y ^JLJI jy>Jl yj: yy. a5I^Ij oUUlj olj^^Jl jL^Nt 

4j^o c < j!j ^Ap l) j-> I jwA ( jAia.^^> J-*j .4^o112-p 

A5"y<>Jl y^ jlv^ clAlAJ . ( I 0 j-> ^xJ I j jC ^ f <»— Ay^j 0 y3 a^*» ( 0 *\ * * ) iJ-*_> 

N aJI j 4 Jaii Al^ ( V * • % _ "I * * * ) Jy ^jSl I ^ J jSl I I jl 

•>T oljr> ^ 0! Nj Sa^il J! V V— JJ-a; 

oljLvi?- <»Jil JjNl iJ jp- JJl oJt)bJl ojL ■yas>-j Ji; SjL^»- OjIS Oil 


rn 



Lo IwLAj 1 * * * ) j ^Jlj_>’ l)Lj jl^yg >cJl tjLjL^ CJ JL5J 

World ^JbJl s_jL511| is y> J\ ILJUl isy ^^ Jl dUlS j Slj^xJl aJJuI 
Biology ^Jl ^L>-*yi j*_Lp <_jLSj iS^^i is j^Jl j Book Encyclopedia 

. La jS j for today 

^yi-P iSS j j^JaJL 4 AjLjj uX>I_L> Jjj 0 ^y ! ^jjlj Ul 
. ^jbJl JJi U jj i»lx£)l J~- <_£ JUl ^yjjJl ! iJ c k~» ( 0 • • • ) JJ J y^aJl 

UjJl^ jlSj cJjU^I oLLiUl Ajiil iu^j ll cJU jJJ 

* ( ® ® * * ) Jj jA^jI y y~* Ia^s 1 

** *♦ 

oLJNI ol j4 j iwJOJl j-uJl j ijoVlj ^jx5UJl Vojbll J5 U jJ! ocd JiJ 
jlS - U ^|5 jlj ckJ i~, (V * • • _ 1 * • • ) JJ ^jVl ^k- JLp ^ Ji -gT JjVi 
J oUtf jjXiaj olft jjj oUr.la.* j/l |*J S jXa.ll #Ja J~3 <cJ| 

L^- tf . aJ j L^pJcJ JLi! . <1 -,a > <ULJi>Jl ^Jl C~J N ^Ia jl j 
tiioljjj ^j^wj^S'jLaj j^wUj^La ^aj»J| oJL>-jL* oJL*j l js IaLxJ ~J t^jjli 

J^^L? ^ui^jn' jn j£Ji l ^JLp Ij^I j J U jJ Lq J3 

• 4Z<*^>-J 4^3 jJ-P J 4j I jwUL j ^^jjJ L>o 

^-LpJ ^ g l ^Jgl ^i-P 4_J» jjlJw^J I p— g. jUJj ^ g A jl \jj ^LoJjjJl jLj I JLSjjJ 
fjj -p Lj 2-L>- 4_4_L>- JjVl oLvvoNl LoJllp <iil ol ^ ^ 4 5l 

## JS# ^ 

y&j , -^ 0 Ip j ^^Lpj aaL>* U-SJ t Lg-iS aJLL^JI cjIS ^L> t^Jl 

4 - /1 J-'-*-! J-! jS jjko ^ 

^ 4»l^ ( t * * * ) L_s o Lv? L jJI <_i ^U-P I ju^ [ !j aJIjJuLj 

^ ** * * ^ 

4J>rvoL*i 1 JJ-V2-9 t 4 -La>» ( 00 * * ) 4_) J^o j-wvJl odJl kJJl J t j-o J~n JJ 

aJL5 IJla ^ J^Vlj cJLJbJl jj^iJl ^ j^iLb-1 ^UL 

Jlp jj^UcJI ^ULJ! Lgjl^t ^1 iPj^^JI 

♦♦ 

.4)1 <iU- ol Ju JiUj jU)l jl jS}i ..MjlkiJl 

♦* 

^1 0 j^Ss]\ ojjLiJl ^->j ^jj j jjsJl *> A^al}\ ^ j 

** / V* «4 

jj_L>c_>3 J_s* wiJj_j jl <u ^jA jLv? cijlj jJ! p-LJlp ^ JjI ^Jlp o^di>eJ 

^a^JI jl L^5 .Lg^j U_gJllv2jj ‘4-tJlj 


rw 



P'Lo Adi j^xj ^JlSl c(UjJ0 ^ *)j I 2do-ll 

^>13 tjt-^5sJ>J( jjJL>cJl j-^ljLj wdJLlj ^dll 4-sjlj jJl 0 j£-yS*S\ tOLww>- ( J-A 

^ _3 c* 1 -i -*- 1 C L_ tf— *— d LS* U> ^ A 1 >c-J 1 ^ < — 3 3^ i-^— * - ** 1 { ^ d ^ ^ » «s» ) 

♦* ♦♦ 

U j pL^S-P^I (wAjUij ^3 jl C j-*~dJlj *wJw^Jij o j-dJl d) j-lj (J j-^Jl-b 

TT ^ ^ ~ ~ *♦ 

oU^-U-Jl ^aJl J 1^5 fW- 4 dr* ^ fJ^ 

djlJ j ■$ H jl j -& |_j 3d__*_LJj d->*)\, ^a * -U ^-alj^l jlj— 1— $— • 1-^-1— >t -^J 

. <L> j^/?,*Jl L-j2jUijJl ^i-lb j-^J dJ t)' W^Jll 1 

^jJj 4_)JlS!j J^w> ^-Lp jJ j— ^ Jb l) 1 d-owL>*Jl j*-L*Jl c^jI -Li! 

Ajlj tioN jJl Nj A_» l j ^3 Ad ^Idjl N A-oJL*^3 

1 ♦♦ ♦* 

£ 

j;j_***>Jl ^r-llj JbddJlj ojj-dzJl ^^-Lp ^1 JL^r^lj j-* 

♦* ^ «4 

y ^ dUS jdo ^LSo .^^LJl aJip jo! LjJLp jIS' ^1 A^d) ^jl>Jlj 

^j>~j ^JL*J aI) 1 l-^-g-La- l^JU>- ^A»p ^Ijj'i/lj ^»bj>-Vl ii3d>*j ^>J 

^ ^ „ 

^o a»Jl>- JlS' ^3 djU j_s» j->jj j-$CJl £y» Ld-*-« taJiP 4_>L>t^w^ J->-jl ^pLvJI pLb 

♦♦ ' 

i j L>S UA) o3j-2Jl ^jl 3j ( £ "0 (jL^jNl ca^JI oLj1531 

♦♦ ♦♦ 

.U5Uj ^ijjl i‘%‘ J^JI 

(°* * *) «> ^ (0 ’>* * *> cr^ J 5 

♦♦ *♦ 

.iolj^jl oLL^Jl JA J5 J^>o- iZjja 

^1 d-jL^-v^l aJLjL^JI ^Ijlp^I j dw*» Ja^^j Jl^-p J^->- 

♦♦ •• 

ir* J^ - <y* iJjJi oi« j^>y>jjS du JasUjj 

j 

. a^s-l jJl aJjJI l ^y>- ( Y ,T • ♦ , • ♦ • = U^J ^5 £ 1 x o • , • • • ) 

«« 

( ^ , o •♦,•♦•,♦• • = _l>-I jJl j—^Jl ^ aJj j_« o ♦ » » x Y,T ♦•,♦•*) 

*• 

Ja_A_J oJL>-tjJl 4 _jjj_«J| (1)1 Lw^> J-S J-5 j .0-U>-ljJl 4_J_>J| Ajjj_0 

|>l.^»Jlj i-.-)ld.,/gll (^a'^'S/l ol ^Lp Idp (^ *)***) 

^■. ../» ; a ()',''') _j u-jj ./? : .v L_LJLi t A^.jL.Ji jJl 

u^Ji J sliJi * jiu^\ du^: uijj ^ (no,...,...,...) 

♦♦ 

.4315” 4J& Us»j j AjIj^j ^yJl djLis^ 3 l^J*>U>“ ijA Ja3l>dJ Owb>“ljJl 



♦ oLwa Ji ^JLp jl ^>1 L oj % 

♦* jj 

(*-~4 LjU- yoj) j iUj JjLJl pi ^Jl jl Ml dLip 

Mj <u-L*j M 44" j 4 _c- (J-va>i^3 jjiwj aLJl*JI ojji 

♦♦ 

4*J 

. aIawUJI iilj^Jl aj 

o-. '/\ 4 c; $z % mi x%& m 

4 Ml 41 Mi 4S Mi SV\ j i4 Mi £4 Ml 44 

,[0^ 4jS/ I 4^L*j*S/1 0 jj^j^ 


4 ^ ^ ,/? “^r ^ 



/ // 


. 4 

JU* 

T*« • 


444 0 yL4 j> jjJJ jl liijl jJ» :Beadle « pJL*Jl Jli 

0L)jl*4lj y >\ /Ml jl £9 1 jJlj .«A3 jj 4JI -bjj Lo ^jJI LjsxJ^-M Jjj4' { J S ' 

jr 4 J-*-^ ^ I4j Mj -UJ M 4JMI 0 yuJjl l^JL^ ^1 oL4aJl j 

** 

diliJj tjjlj^l 4 j U-^I4 4 <s j j' 

j4M (i 4 “^ ‘'- 4 *^’ '"*"' M « u . . /a JIM a j 4J «uJtwa-ll <!»■■,'» Il c^>w?l 

£, 

tl)L**j^!l 4^>-l j^ 3 oUs jjS Jjj Ualj 1)1 Jlj>44vw^I ^jA (jLS* .jJ\ 

j\ ujbj>Jl a| 0^ will *_a <L_*^2_J| <C-*-w? , jl 4 J 


ci j^J oL^ljjJl JLij 

L o-S* 1^ 4 Lx>-J j_<J>e_Jl 44 1 >a ^-£^2 ^ 7 -^" <v A S L^O L^u l £ 1 1 *w a 

^ {J^ oJ-A ^jA JlSU £jLU 5 jJ>-j 

.ap-LJI A Li ^y^-j L4^ !4< j M-ms4 Ip jj 

pUalil jl (( 4 j 4 ,) (( j>4lj» jj^jj 41 (JL*JI Jjij 

oLL/? ^Jj>o LjjJl ijjjjJl LJuJ j 

^ *• mT 

.ij^Ckj ...jjjbiJl oLJ^I genotype 4'jj^ 1 


^L^a_iMl (4-^ ^-;jj*tJl p_fl4ljJ JjLi*- jj-* f'LowL^J JLi! 

Cr* ^ oIjjj^JIj ol4>Jl jl ^jJl>J| 
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